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Author(s): Juan Feng, Jianping Li, Hong Liao, and Jianlei Zhu

Title: Simulated coordinated impacts of the previous autumn NAO and winter El Nifio

on the winter aerosol concentrations over eastern China

General comments:

The manuscript presents analysis of the impacts of NAO and El Niiio on the
anthropogenic aerosols in China. It uses mostly GEOS-Chem model simulations driven
by GEOS-4 reanalysis. Understanding the changes in aerosols is a relevant topic for
improving our knowledge of relationship between natural cycle and aerosols. Model
simulation show the circulation anomalies during the co-occurrence events of negative
NAO and El Ninio, and therefore influence on aerosol concentrations over eastern
China. However, a sole negative NAO is linked with anomalous aerosols over central
China. Overall the manuscript is well written and clear, the figures are also appropriate

and clear. After addressing the following minor concerns, I suggest publishing this work.

Response:

Thanks to the reviewer for the helpful comments and suggestions. We have revised
the manuscript seriously and carefully according to the reviewer’s comments and

suggestions. The point-to-point responses to the comments are listed as follows.

Comments:

1. [ suggest that the authors could also select more sample size (negative NAO + El
Nifio and EI Nifio events) from reanalysis data in a longer time, i.e., 1979-2016, and

compare the distribution of wind anomalies.
Response:

Thanks for the comment. We have adopted the reviewer’s comment by examining
the temporal variation of autumn NAO and winter El Nifio. Except the cases in the
manuscript, there is only one well defined negative NAO event, i.e., 2010, and one El

Nifio event, i.e., 2015. However, the occurrence of the negative NAO is overlapped



with a La Nifa event, and the El Nifio event 2015 is along with a neutral NAO event.
For the El Nifio event 1982, it is along with a positive NAO. That is there is no other
proper cases (negative NAO + El Nifio) as shown in the manuscript during period 1979-
2016.
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Figure R1. (a) The time series of the Nifio3 index based on the HadISST during period 1979-2016.

(b) The time series of the NAO index based on the NCEP/NCAR reanalysis during period 1979-

2016.

2. Data part. In the whole study, the authors used mostly the model data, even in
analyzing the atmospheric circulation, why? And what are the differences between
model data and reanalysis data? Can their differences influence the results of the

research?
Response:

Thanks to the reviewer for the helpful comments. We would like to clarify the
reliability of the datasets used by the following two points:

1)  We have shown in the manuscript, the input surface skin temperature of GEOS-
Chem is highly correlated with the widely used SST dataset, i.e., HadISST. And
the NAOI based on GEOS-Chem is closely correlated with the NAOI based on
the NCEP/NCAR reanalysis.

2) The input meteorological fields (GEOS-4), such as winds, temperature,
humidity, have been evaluated in Zhu et al. (2012) and Feng et al. (2016), and
their result suggested the GEOS-Chem input meteorological fields are highly



consistent with the NCEP/NCAR reanalysis. Besides, the spatial distribution of
winds anomalies at 850 hPa during two events, i.e., 1997 and 2002, based on the
GEOS-Chem input meteorological fields and those from NCEP/NCAR are
computed as shown in Figure R2. We see that the winds show similar spatial
structures, implying high consistency between the model meteorological fields
and reanalysis. The above results provide confidence for the reliability of the

meteorological fields of GEOS-Chem model.
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Figure R2. The horizontal distribution of wind anomalies at 850 hPa during 1997 and 2002 winters
based on the GEOS-Chem input meteorological winds (left panel) and NCEP/NCAR reanalysis
(right panel).

The above discussions provide confidence for employing the GEOS-Chem to
explore the influences of climatic events on aerosol concentrations, and it is proved to
be a useful tool to understand the impacts of climatic event on aerosol concentrations

without enough observations.

3. Figure 11, discuss the contribution from wet deposition, I think the limited role of
wet deposit on the aerosol concentrations over central China is partly due to the
small amount of rainfall during winter. However, the winter rainfall amount over
south China is greater than that over central China. The author should further

examine this point.

Response:



We have adopted the reviewer’s comment by further examine the climatological
winter rainfall distribution over China. The reviewer is right, the amount of winter
rainfall over central China is much less than over south China, indicating a less
important role of wet deposit on the boreal winter AC over central China than over

south China. We have included this point into the revised manuscript.
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Figure R3. The distribution of climatological boreal winter rainfall.

4. Finally, why the impacts of positive NAO on the aerosol concentrations are
insignificant, the authors should shed more light on this issue. The corresponding
variations in the underlying thermal and dynamical process should be included to

give a full understanding.
Response:

We have adopted the reviewer’s comment by further examining the situation
during the positive NAO events. During period 1986-2006, there are two well-defined
NAO positive events, 1.e., 1986 and 1992. The anomalous SST pattern during the two
events are shown below. It is seen the anomalous SST tripole pattern is not observed
during the positive NAO events, indicating that the air-sea feedback during the positive
and negative NAO events is different. Therefore, due to the different anomalous SST
pattern, the teleconnection wave train during the positive NAO events are different,
without significant impacts on the circulation over eastern China. We have included this

point into the revised manuscript.
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Figure R4. The horizontal distribution of skin temperature anomalies (°C) based on the assimilated
meteorological data during the (a) autumn and (b) winter of 1986. (c)-(d) As in (a)-(b), but during
1992.
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Response:

We have updated the references and included the relevant references into the

revised manuscript. More details are seen in the revised manuscript.



