Ensemble Predictions of Air Pollutants in China in 2013 for Health Effects Studies using WRF/CMAQ
Modeling System with Four Emissions Inventories

Reviewer suggestion: Accept

The authors presented a novel technique to improve air quality predictions that can be utilized for health effect
studies in China. A WRF/CMAQ modeling pair has been employed to simulate air quality for 2013 using four
different anthropogenic emissions inventories that are publically available. The emissions inventories included the
Multi-resolution Emission Inventory for China (MEIC), the Emission Inventory for China by the School of
Environment of Tsinghua University (SOE), the Emissions Database for Global Atmospheric Research (EDGAR)
and the Regional Emission inventory in Asia version 2 (REAS2). The entire year was simulated independently using
four different anthropogenic emissions inventories along with the same biogenic emissions processed by MEGAN at
a 36-km horizontal resolution to encompass entire China, South Asia and parts of East Asian countries. The model
performance was evaluated using observed data available from 422 sites across 60 cities throughout China. In
general, the WRF/CMAAQ pair predicted ozone (Os) and particulate matter (PM, ) concentrations within the
standards for model performance criteria, however, significant difference also exist depending on location, and time
of the year. In order to calculate ensemble concentrations, predicted pollutant concentrations from each set of model
run were linearly combined in such a way to minimize the sum of the squared errors between ensemble
concentrations and observations from all 60 cities of interest in the study. The statistics such as the mean fractional
bias (MFB) and mean fractional errors (MFE) of the predicted ensemble annual PM, 5 seem to improve in all 60 cities
compared to statistics for individual emissions inventories. Similarly, performance statistics for ensemble
concentrations also improved for hourly, daily, and annual concentrations of O5 for all 60 cities in China.

I believe the authors have correctly identified one of the major problems with accurate air quality predictions, i.e. lack
of accurate emissions inventories particularly available to public in China. In order to overcome such issue the
authors have come up with an ensemble approach. Although ensemble averaging of predicted concentrations is a
common approach in literature, the approach described in the current study is unique. | believe the manuscript has
enough scientific merits to be accepted and published in the ACPD. I, however, have the following suggestions that
the authors may consider:

1. There is no need for such details in the title. The authors may consider changing the title to “Ensemble
prediction of air quality using the WRF/CMAQ modeling system for health effects studies in China”.

2. There are minor grammatical mistakes that authors can fix in the later versions of the manuscript. This is
just a suggestion in advance.

3. Table S1: It is better to define seasons rather than providing the names of the months for each emissions
inventory

4. Ammonia emissions seem to have the highest unexplained variability, how would it change the prediction
of PM, s mass concentrations, if the standard deviation were likely t to be lower?

5. What is the property of the weighting factor in the ensemble concentration calculation? How is it affected
by the sample size?
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