
Thanks for the referee’s comments on this manuscript. After carefully reading the comments, 
we have made following point-to-point replies: 

 

 
 
Reply: First of all, the EMI was defined to reflect the impact of meteorology on the PM 
pollution in different regions and should be comparable with the in-situ observations. The 
addition of emissions term in the EMI was made to show the impact difference of meteorology 
on PM at different regions. We also would like to use an extreme case to explain the necessity 
to include emission term in EMI in order to compare with observations at different locations. 
Still under the hypothetical case with extreme air stagnation conditions as suggested by the 
referee, we choose two locations: one with an emission of Emis as a constant and another 
without emission, i.e. Emis=0. In reality, the location with a constant emission would be 
subject to a heavy pollution episode while the location without emissions would be pollution 
free. If we used the suggestion by the referee without emission, the EMIs at both locations 
would be equal, which could not reflect the difference of the real situations at these two 
locations and could not be compared with real observations. By introducing the emissions in 
the EMI, the difference would be clearly shown: the location with emissions would be 
experiencing an accumulation of pollution with time as indicated by ∆EMI=1/C0 Emis; the 
location without emission would be pollution free with time as indicated by ∆EMI=0, which 
mimics the real situations as EMI was intended to be. 
 
As we understood from pollution formation mechanisms, the pollutant emission was the 
fundamental cause of any pollution and the meteorology was the external force to modulate the 
pollution strength. The EMI was defined to show the impact of meteorology on PM pollution 
under a constant emission for any locations by including the emissions. If there were no 
emissions, there were no pollution at all and no meaning to define an EMI. 
 
As a matter of fact, there exists no incorrectness or correctness in defining an EMI, all 
depending on the purposes of the EMI applications and the targets to compare. 
 



 
 
 
Reply: Thanks to the referee. The referee was right here that we did use an incorrect time scaling 
factor as we missed one initial step in Equation 5 using the time step from 0 to n-1 to represent n 
time steps. This has been corrected in the revised manuscript. 
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Reply: This is exactly what EMI is intended to be used: using the same initial conditions to 
compare the EMI for two segments of time periods at the same location. One case study in the 
manuscript was the comparison of January of 2013 (p0) and January of 2016 (p1), where the 
same initial conditions and emissions were used to quantify the meteorological impact. Please 
note that in the model simulations, we have set the EMIto and EMIt2 equal to each other and 
differences in simulated averaged EMI(p0) and EMI(p1) would indicate the impacts of 
meteorology on pollutants (Fig. 1). If the same meteorology occurred in p0 and p1, the 
EMI(p0) and EMI(p1) would be the same as expected. 

 

 

Figure 1: EMI simulation schemes for two periods of time. 
 
 

 
 
 
Reply:  Again, if the case was the extreme air stagnation conditions, our formulation would arrive 
at the same conclusions by including the same emission for the two periods, i.e., EMI(p0)2.5 
=EMI(p1) 2.5, as same initial conditions were used for n=m. However, we would not see any PM 
concentration change between p0 and p1 as the emissions, initial conditions and meteorology were 
all the same.  This is what we should expect for the two periods. If no emissions were included, we 
would not see any increase of EMI with time and the acclamation of any pollutant in any period 



would not be reflected in EMI, which contradicted to the real PM situations and made the EMI not 
comparable with PM observations. 
 
 

 

Reply: If the same degree of extreme dispersion occurred for both p0 and p1, we should also 
arrive at EMI(p0) =EMI(p1) but with decreasing trends for both periods as the same initial 
conditions and emissions were used for both p0 and p1. The Fig. 1 in the last version of response 
showed a monotonically decreasing line simply due to the assumption of a constant extreme 
dispersion for the sake of explaining the framework. In reality, the decreasing line is definitely 
variable as controlled by the time variant concentration gradients as indicated by the referee. 

 

Finally, it is evident that the inclusion of emission term in the EMI was not a flaw but a necessity 
for the right application of EMI. However, we would thank the effort of the referee whose 
comments and suggestions have made this manuscript much more scientifically accountable. 


