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The Twentieth Session of the Scientific Advisory Committee 
on the Acid Deposition Monitoring Network in East Asia 
23-24 September 2020, Virtual Meeting

Progress of the Joint Research Activities on 
Model Inter-Comparison Study for Asia (MICS-Asia) 

I. Background

1. Air pollution along with demand of energy, motorization, industrial and agricultural products is a serious 
problem in Asia especially for its impact on public human health. In addition, huge growth of anthropogenic 
emissions in Asia are considered to affect not only local air pollutions, but also regional, inter-continental, and 
global air quality and climate change. Air quality and climate models are effective scientific tools for 
understanding status of atmospheric environment and evaluating effects of mitigation measures. However, 
current modeling systems have problems not only in reproducibility of monitoring results, but also differences 
among simulated results by different models. Therefore, common understanding of current model 
performances and uncertainties in Asia and efforts to improve the modeling system are essential for utilizing 
models especially for international problems on air pollution and climate change.

2. Under such backgrounds, MICS-Asia Phase I (1998-2000) for sulfur compound and Phase II (2004-2009) 
including nitrogen compounds, ozone and aerosols were carried out as international initiatives of model inter-
comparison study. The findings of the Phase II activities were published in Atmospheric Environment in 2008 
(Carmichael and Ueda, 2008: https://doi.org/10.1016/j.atmosenv.2007.10.003).

3. The initiative was succeeded to MICS-Asia Phase III from the First International Workshop on Atmospheric 
Modeling in East Asia organized by Asia Center for Air Pollution Research and Chinese Academy of 
Sciences/Institute of Atmospheric Physics in Dalian in March 2010, which aimed to give an opportunity for 
more Asian scientists to participate in future international collaboration in atmospheric modeling and related 
atmospheric chemistry studies and at the Second International Workshop, three topics of MICS-Asia Phase III 
were accepted as follows:

Topic 1: Intercomparison of air quality model 
Topic 2: Development of reliable emission inventories in Asia 
Topic 3: Model inter-comparison studies for air quality and climate change 

At the Third International Workshop in 2011, all the participants had group discussion to materialize more 
concrete activity plans for each of the three topics. Based on the discussion, the draft work plan document was 
prepared and further discussed at the additional Workshop held at Beijing in July 2012 to finalize the Work 
Plans for the MICS-Asia Phase III. At the 6th International Workshop on Atmospheric Modeling in East Asia 
in 2014, Southeast Asian Group was established for new Topic of MICS-Asia Phase III where participants were 
working and reporting for their own project that could support the improvement of MICS-Asia. The special 
issue of MICS-Asia Phase III was established from August 2018 and major outcomes I were reviewed and 
discussed at the 10th International Workshop. Due to the COVID-19 problem, the 11th International Workshop 
was cancelled, but instead, the internet meeting among key members were held in March 2020. At the meeting, 
review comments and responses to papers submitted to the Special Issue were sheared and based on them, 
targets and research themes of Phase IV were discussed.
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II. Framework of MICS-Asia Phase III 
 
Topic 1: Intercomparison of air quality model 
4. Figure 1 illustrates the basic framework of Topic 1. Major objectives of Topic 1 are to evaluate strengths and 

weaknesses of current air quality models for air quality prediction, and provide insights to reduce uncertainty 
and improve performance in Asia by inter-comparing simulated results of different air quality models. For 
these purpose, important points are common modeling domains and input data are used by all participant 
models as much as possible. In addition, the list of data sets which must be submitted from simulated results 
by all participants need to be prepared. Therefore, a lot of discussions and works were done before inviting 
researchers who will participate in actual works for model inter-comparison studies. 

 
5. Figure 2 shows the setting of three model domains of Topic 1. The first (largest) domain (d01) covers whole 

Asian region including East, Southeast, South, and Central Asia. Horizontal resolution of d01 is 45 km by 45 
km. In MICS-Asia Phase III, two more domains with finer horizontal resolution were defined for nesting 
simulations. The second domain (d02: 15 km by 15 km) covers northeast Asia including northeast and 
southeast China, Korea, and Japan. The third domain (d03: 5 km by 5 km) is around Jing-Jin-Ji region (Beijing, 
Tianjin, and Hebei province). 

 
6. For the input data, the standard meteorological fields, lateral boundary conditions, and emission inventories 

were provided for all participants. The standard meteorological data sets were created by the Weather Research 
and Forecasting model (WRF) version 3.4.1 with a four-dimensional data assimilation nudging toward the 
final analysis dataset from the National Center for Environmental Prediction (NCEP). Majority of participants 
used the standard data, but several models used their own meteorological models and WRF-Chem considers 
the feedback of pollutants to the meteorological fields. For lateral boundary conditions, two types of data sets 
were provided from global models CHASER (the Chemical AGCM for Study of Atmospheric Environment 
and Radiative Forcing) and GEOS-Chem for considering conveniences for settings of each participant model. 
It was briefly confirmed that two global models provide generally consistent results. For emission inventories, 
data set for anthropogenic sources, aviation and navigation, biomass burning, biogenic VOC, and volcanic 
SO2 were prepared by Topic 2 

 
7. In Topic 1, all participants performed the standard simulation for the year 2010 in d01 and submitted their 

simulated results according to the standard submission list where mandatory components for inter-comparison 
studies were indicated. Table 1 summarizes basic configurations of participating models. Fourteen models 
participated in the standard inter-comparison studies of air quality models for MICS-Asia Phase III. In Topic 
1, analysis teams preparing for scientific papers were established for major themes such as ozone, deposition, 
and PM2.5. Leaders of each analysis team requested participants to submit additional components necessary 
for further analysis of each theme. Unfortunately, not all participants could submit all required results. 
Therefore, numbers of participating models are different among analysis themes. 
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Figure 1. Basic framework of Topic 1. 
 

 

Figure 2. Model domains of Topic 1. 
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Topic 2: Intercomparison of air quality model 
8. Major roles of Topic 2 are to provide reliable input emission data sets to air quality and climate models for the 

standard simulations of Topics 1 and 3. The most important outcome of Topic 2 is the MIX inventory for 
anthropogenic sources developed by harmonizing different local emission inventories with the mosaic 
approach. Figure 3 illustrates the components and methodology of the MIX emission inventory. Five emission 
inventories are incorporated into the mosaic inventory as follows: Regional Emission inventory in ASia 
(REAS) version 2.1 for the whole of Asia, the Multi-resolution Emission Inventory for China (MEIC) 
developed by Tsinghua University, a high resolution NH3 emission inventory by Peking University, an Indian 
emission inventory developed by Argonne National Laboratory, and the official Korean emission inventory 
for the Clean Air Policy Support System (CAPSS). The MIX inventory has been incorporated into the official 
global emission inventory of the Task Force on Hemispheric Transport of Air Pollution (TF HTAP), HTAP 
v2.2. See Li et al. (2017) for details of development and results of the MIX inventory. (Li et al., 2017: 
https://doi.org/10.5194/acp-17-935-2017) 

 
9. Topic 2 also prepared emission data for all other sources. Biogenic emissions data were developed by Konkuk 

University using MEGAN (Model of Emissions of Gases and Aerosols from Nature) version 2.0.4 with WRF 
meteorological field which were commonly used in air quality model simulations of Topic 1. For biomass 
burning such as forest and savanna fires and agricultural waste burning, emissions data were obtained from 
the Global Fire Emissions Database version 3 (GFEDv3). For air and ship sources, emissions data were taken 
from HTAP v2.2 global emission inventory. Volcanic SO2 emissions were based on the AEROCOM hindcast 
emission inventory and reports of Japan Meteorological Agency. 

 
10. All developed or collected emission data by Topic 2 were uploaded to the file exchange server of MICS-Asia 

Phase III and were downloaded by all participants of Topics 1 and 3 for their standard simulations. 
 

 
Figure 3. Schematic methodology of the MIX emission inventory development. 
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Topic 3: Model inter-comparison studies for air quality and climate change 
11. Relationships between air pollution and climate change are becoming important scientific topics for 

atmospheric environment. From MICS-Asia Phase III, new studies that the inter-comparisons of multiple 
online coupled chemistry-meteorology models to investigate aerosol-weather-climate interactions were 
included as the major target of Topic 3. In MICS-Asia Phase III, Topic 3 examined how online coupled air 
quality models perform in simulating high aerosol pollution in the North China Plain region during wintertime 
haze events and evaluates the importance of aerosol radiative and microphysical feedbacks. Compared to 
Topic 1, number of participating models were small. Figure 4 show modeling domains of seven participating 
models of Topic 3. In Topic 1, as shown in Fig. 2, common modeling domain was defined for all participants. 
However, current studies in Topic 3, definitions of modeling domains were different among models as shown 
in Fig. 4. In addition, although common input emission data sets (the same as those for Topic 1) were used for 
all models, different models used different boundary conditions of meteorological fields and chemical 
compounds. Therefore, in Topic 3, inter-comparisons were done for different modeling systems. 

 
12. All participants were requested to simulate meteorology, air quality, radiative forcing and effects of aerosols 

over the Beijing-Tianjin-Hebei region of east China during two periods: January 2010 and January 2013. Each 
participant was requested to submit hourly meteorological fields, concentrations, aerosol optical depths, 
aerosol direct radiative forcing at the surface, topic of the atmosphere, and inside the atmosphere, hourly mean 
integrated liquid water and cloud optical depth. Also, changes in air temperature and water vapor mixing ratio 
at 2m above the ground, wind speed at 10m above the ground and PM2.5 concentrations at the surface due to 
both direct and indirect aerosol effects. 

 
Figure 4. Domains of participating models of Topic 3. 
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Topic 4: Study for Southeast Asia 
13. The new movement in the MICS-Asia Phase III is establishment of Southeast Asia Group launched at the 6th 

International Workshop on Atmospheric Modeling in East Asia, in 2014. Actual model inter-comparison 
studies in modeling domains defined in Southeast Asian region have not been performed in Phase III, but are 
considered to be one of major activities in MICS-Asia Phase IV. In MICS-Asia Phase III, members of 
Southeast Asian Group were working on their own project and provide results and discussions at the 
International Workshop on Atmospheric Modeling in East Asia which could stimulate research activities of 
the MICS-Asia communities in Southeast Asian regions. For example, emission inventories of air and climate 
pollutants for anthropogenic sources in Thailand and Vietnam especially for road transport, and those of 
biogenic and biomass burning sources in Southeast Asia were studied and reported. For modeling studies, 
analysis of air quality in Malaysia, Thailand, Bangkok Metropolitan Region, Vietnam, Hanoi, Taiwan, and 
Hong Kong using air quality models were also reported. During the International Workshop on Atmospheric 
Modeling in East Asia, work plans for next steps of Southeast Asian Group were discussed and modeling 
domains were tentatively defined as shown in Fig. 5. In MICS-Asia Phase IV, actual model inter-comparison 
studies will be performed not only by members of Southeast Asian Group, but also all participants interested 
in studies of these regions. 

 

 
Figure 5. Tentative definition of modeling domains for Southeast Asian Group. 
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III. Special Issues of MICS-Asia Phase III 
 
14. As introduced in Sect. I, MICS-Asia Phase III launched the special issue "Regional assessment of air pollution 

and climate change over East and Southeast Asia: results from MICS-Asia Phase III" on 1st August 2018 
(Editors: Joshua S. Fu, Department of Civil and Environmental Engineering, University of Tennessee, USA, 
Gregory R. Carmichael, Department of Chemical Engineering, University of Iowa, USA, Zifa Wang, Institute 
of Applied Physics, Chinese Academy of Sciences, China, Yafang Cheng, Max Planck Institute for Chemistry 
in Mainz, Germany, Qiang Zhang, Department of Earth System Science, Tsinghua University, China). The 
research foci in the MICS-Asia III study include the following aspects: development of reliable emission 
inventories in Asia; ability and uncertainty of current air quality models in Asia in predicting ozone, nitrogen 
oxides, VOC, sulfur oxide, PM2.5, etc.; ability of online coupled models to simulate aerosol radiative forcing 
and ozone and aerosol–weather/climate interaction through aerosol–radiation–cloud feedback; and prediction 
of future air pollution and climate. In this section, overview papers for ozone, PM2.5, deposition, and air quality 
and climate change submitted to the special issue were introduced briefly based on abstract and summary of 
each paper. Currently, 16 papers were accepted and 4 ones are in review. For details, visit the special issue site: 
https://www.atmos-chem-phys.net/special_issue987.html. In this section, outcomes from major overview 
papers and points of their reviewer comments and responses were introduced. 

 
Table 1. Configurations of participating models of Topic 1a.  

No. Model Gas- 
Chemistry 

Advection Vertical 
Diffusion 

Dry 
Deposition 

Wet 
Deposition 

M1 WRF-CMAQ SAPRC99 Yamo ACM2 M3DRY Foley 
M2 WRF-CMAQ SAPRC99 Yamo ACM2 M3DRY Foley 
M3 WRF-CMAQ CBM05 Yamo ACM2 M3DRY Foley 
M4 WRF-CMAQ SAPRC99 PPM ACM2 M3DRY Foley 
M5 WRF-CMAQ SAPRC99 PPM ACM2 M3DRY Foley 
M6 WRF-CMAQ SAPRC99 Yamo ACM2 M3DRY Foley 
M7 WRF-Chem RACM 5th-order 

monotonic 
3rd-order 
monotonic 

Wesely Easter 

M8 WRF-Chem RACM 5th-order 
monotonic 

3rd-order 
monotonic 

Wesely Easter 

M9 WRF-Chem RADM2 5th-order 
monotonic 

YSU Wesely Easter 

M10 WRF-Chem RADM2 5th-order 
monotonic 

YSU Wesely Easter 

M11 WRF- 
NAQPMS 

CBMZ Walcek and 
Aleksic 

Byun and 
Dennis 

Wesely Ge 

M12 NHM-Chem SAPRC99 Walcek and 
Aleksic 

MYJ Kajino Kajino 

M13 GEOS-Chem Bey et al. PPM Holtslag and 
Bovill 

Wesely, Wang Liu 

M14 RAMS- 
CMAQ 

SAPRC99 PPM ACM2 M3DRY Foley 

aSee Li et al. (2019) https://doi.org/10.5194/acp-19-12993-2019 for details. 
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Deposition 
15. Itahashi et al. (2019) analyzed the simulated results of participant models focusing on deposition. Dry and wet 

depositions of S (sulfate aerosol, sulfur dioxide, and sulfuric acid, N (nitrate aerosols, nitrogen monoxide, 
nitrogen dioxide, and nitric acid), and A (ammonium aerosols and ammonia) were analyzed. Simulated results 
of wet deposition were analyzed and evaluated using ground observation data from the Acid Deposition 
Monitoring Network in East Asia (EANET). In MICS-Asia Phase III, the number of observation sites was 
increased to 54 from 37 in MICS-Asia Phase II, and data of Southeast Asian countries were newly added. In 
addition, whereas the analysis period was limited to representative months of each season in the Phase II, the 
Phase III analyzed the full year of 2010. In general, models can capture the observed wet deposition over Asia, 
but underestimate the wet deposition of S and A and show large differences in the wet deposition of N. For the 
ratio of wet deposition to the total deposition (the sum of dry and wet deposition), the general dominance of 
wet deposition over Asia and attributions from dry deposition over land were consistently found in all models. 
For the balance between deposition and anthropogenic emissions, excesses of deposition, rather than of 
anthropogenic emissions, were found over Japan, North Asia, and Southeast Asia. These results indicate that 
the possibility of long-range transport within and outside Asia, as well as other emission sources. The simple 
ensemble and weighted ensemble approaches (weight is correlation coefficient between model and 
observation) were confirmed to be better way to improve the model performance, allowing the elimination of 
extreme performance. On the other hand, the precipitation-adjustment approach revealed a potential way to 
improve the simulation of wet deposition. Therefore, model performances for precipitation and related 
parameters such as water vapor mixing ratio should be refined as the key input data to chemical transport 
models. (Itahashi et al., 2019: https://doi.org/10.5194/acp-2019-624) 

 
16. Two major comments were pointed out from reviewers about precipitation. One is that the analysis of monthly-

precipitation was superficial and frequency, distribution, and intensity is crucial. Authors replied as follows: 
“The sampling interval of wet deposition is mostly daily over North and East Asia and weekly over Southeast 
Asia. Additionally, the sampling period of these measures were not consistent across site. To allow for a 
consistent analysis period for the whole dataset, we believe that taking the monthly-mean precipitation is an 
appropriate approach.” Another one is that precipitation type (convective and non-convective) is important 
factor. The reply from authors was as follows: “In the framework of the current MICS-Asia Phase III activity, 
all the submitted results for wet deposition were the sums of wet depositions caused by convective and non-
convective precipitation and it is difficult to distinguish between the two types. This point will be considered 
in the strategy for wet deposition in the next phase.” According to these replies, the specific event analysis and 
the study on the precipitation types are important subjects in MICS-Asia Phase IV. 

 
Ozone 
17. Li et al. (2019) intercompared spatiotemporal variations of O3 and NOx mixing ratios from 14 state-of-the-art 

chemical transport models and evaluated with O3 observations in East Asia. Most models captured the key 
patterns of monthly and diurnal variation of surface O3 and its precursors in the North China Plain and western 
Pacific Rim, but failed in the Pearl River Delta. A significant overestimation of surface O3 was found from 
May to September/October and from January to May over the North China Plain, the western Pacific Rim and 
the Pearl River Delta. Comparison with observation indicated that the considerable diversity in O3 
photochemical production partly contributed to this overestimation and to high levels of inter-model variability 
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in O3 for North China. The ensemble average of participants models did not always exhibit superior 
performance compared with certain individual models which suggests that the spread of ensemble-model 
values does not represent all of the uncertainties of O3 or that most MICS-Asia III models missed key processes. 
Compared with MICS-Asia II, MICS-Asia III was less prone to underestimating surface O3 in March for 
Japanese site. However, it predicted excessively high surface O3 concentrations for western Japan in July, 
which was not the case for MICS-Asia II. The ensemble average of models reproduced the vertical structure 
of O3 for the western Pacific, but overestimated O3 levels below 800hPa in the summer. For the industrialized 
Pearl River Delta, the ensemble average presented an overestimation of O3 levels for the lower troposphere 
and underestimations in the middle troposphere. Large inter-model variabilities of O3 were considered to be 
caused by the internal parameterizations of chemistry, dry deposition and vertical mixing of models, even 
though the native schemes in models are similar. Major challenges still remain with regard to identifying the 
sources of bias in surface O3 over East Asia in chemical transport models. (Li et al., 2019: 
https://doi.org/10.5194/acp-19-12993-2019) 

 
18. There were three major comments which gave insights for MICS-Asia Phase IV. One is about model 

resolutions. It was pointed out that if many measuring stations are unevenly distributed in a grid cell at locations 
with high NOx emissions, the effect of titration there is greater than the grid cell average. In the paper, 
observations used were rarely affected by the very local emissions around sites, and could be used to represent 
the regional air quality. However, how course resolution models should be compared with observations needs 
to be considered in Phase IV especially for observations at urban sites. Second one is importance of process-
oriented analysis. It was suggested that the contribution of different processes such as chemistry, vertical 
diffusion, and dry deposition could not be specified in MICS-Asia Phase III. The point of the reply was that a 
quantitative analysis on potential causes was conducted by comparison between models because MICS-Asia 
Phase III has not directly output the contribution of each process and sensitivity simulation would be a good 
way in MICS-Asia Phase IV. However, the sensitivity simulation requires a tremendous amount of 
computational cost and cost-effective sensitivity simulations need to be designed. In addition, requirements for 
model outputs should consider the processes which will be examined including “process analysis”. Final one 
is insufficient comparisons with observations especially for vertical profiles. Then, more observation data were 
collected including vertical profiles of O3, PBLH, and dry deposition velocities and the model performances 
against the observations were discussed. Authors suggested the utilization of local (domestic) monitoring 
network data and satellite observations. 

 
PM2.5 

19. Chen et al. (2019) analyzed the following objectives: (1) provide a comprehensive evaluation of current air 
quality models against observations, (2) analyze the diversity of simulated aerosols among participant models, 
and (3) reveal the characteristics of aerosols components in large cities over East Asia. In general, participated 
models could well reproduce the spatial-temporal distributions of aerosols in East Asia during the year 2010. 
The multi-model ensemble mean showed better performance than most single-model predictions. In 
comparison with results of MICS-Asia Phase II, frequent updates of chemical mechanisms in chemical 
transport models during recent years make the inter-model variability of simulated aerosols concentrations 
smaller, and better performance can be found in producing the temporal variations of observations. However, 
a large variation in the ratios of sulfate, nitrate, and ammonium to PM2.5 is calculated among participant models. 
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A more intense secondary formation of SO42- is simulated by the Community Multi-scale Air Quality (CMAQ) 
models, because of the higher sulfur oxidation ratio than other models. The nitric oxide ratio calculated by all 
models has large values than the observations, indicating that overmuch NO3

- is simulated by current models. 
NH3-limited condition (the mole ratio of ammonium to sulfate and nitrate is smaller than 1) can be successfully 
reproduced by all models, which indicates that a small reduction in ammonia may improve the air quality. A 
large coefficient variation is shown in simulated coarse particles (subtract PM2.5 from PM10). The poor 
consistency, especially over the arid and semi-arid regions, is mainly caused by dust aerosols, which means 
current chemical transport models have difficulty reproducing similar dust emissions by using different dust 
schemes. Analyzing the ratios of each composition to PM2.5, NO3

- is the major component in Beijing and Delhi, 
SO4

2- is the major one in Guangzhou, and similar contributions of SO4
2- and NO3

- are calculated in Shanghai, 
Seoul, and Tokyo, which suggest that different air-pollution control plans should be taken in different cities. 
(Chen et al., 2019: https://doi.org/10.5194/acp-19-11911-2019) 

 
20. As is for the ozone paper, it was pointed out that the simulation with only 45 km resolution would be 

insufficient. Another important point is lack of analysis for secondary organic aerosol (SOA) which might lead 
to the underestimation of PM2.5, PM10, and AOD. These are the major important issues which need to be taken 
into considered in Phase IV. Another insight from review processes was about multi-model means. The multi-
model means in Phase III include outlier results. It is necessary to consider carefully if such simple multi-model 
means are suitable for evaluation of the model performance of MICS-Asia. In addition to anthropogenic 
emissions, natural aerosols such as sea salt and dust play important roles in regional air quality in East Asia. It 
was recommended to prepare a spreadsheet for detailed information of emissions used in each model including 
spatial and vertical allocation method and how to consider dust and sea-salt emissions.  

 
Air quality and climate change 
21. Gao et al. (2018) provided the detailed information linked to Topic 3 simulation and comparisons. Basic study 

design including description of participating models and model inputs, the experimental designs, and results 
of model evaluation are presented. Simulated results of participants models are compared to meteorology and 
air quality managements, including data from the Campaign on Atmospheric Aerosol Research Network of 
China (CARE-China) and EANET. All models could capture the observed near-surface temperature and water 
vapor mixing ratio, but near-surface wind speeds were overestimated by all models to varying degrees. The 
observed daily maximum downward shortwave radiation and particularly low values during haze days were 
represented in the participating models. For air pollutants, the main features of the accumulation of air 
pollutants are generally reproduced in the current generation of on-line coupled air quality models. The 
correlation coefficients between the multi-model ensemble mean and the CARE-China observed near-surface 
air pollutants range from 0.51 to 0.94 (0.51 for ozone and 0.94 for PM2.5) for January 2010. However, large 
discrepancies exist between simulated aerosol chemical compositions from different models. The coefficient 
of variation can reach above 1.3 for sulfate in Beijing and above 1.6 for nitrate and organic aerosols in coastal 
regions. During clean periods, simulated aerosol optical depth from different models are similar, but peak 
values differ during severe haze events, which can be explained by the differences in simulated inorganic 
aerosol concentrations and hygroscopic growth efficiency. However, it was found that using the ensemble 
mean of the models produced the best prediction skill. Based on the experiments results, Gao et al. (2019) 
discussed the estimates of aerosol radiative forcing, aerosol feedbacks, and possible causes for the differences 
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among the models. Visit the special issue site for details of Gao et al. (2019). (Gao et al., 2018: 
https://doi.org/10.5194/acp-18-4859-2018; Gao et al., 2019: https://doi.org/10.5194/acp-2019-719) 

 
22. In MICS-Asia Phase III, participated models used different model domains. This issue was pointed out by 

reviewers. It was tried to constrain the differences by requesting the modeling groups to use the same emission 
inventories, domains, grid size and boundary conditions, but some models have been constructed and tested 
on their own configurations. In addition, all the modeling groups use a similar resolution about 50km except 
one model about 15km. The simulation with different horizontal resolution was included to further look at the 
impacts of grid spacing on aerosol feedbacks. The theme of Topic 3 (model inter-comparison studies for air 
quality and climate change) was included in MICS-Asia for the first time. In Phase IV, the same model settings 
will be used for the research topics. 

 
IV. Next steps for MICS-Asia Phase IV 
 
23. As mentioned in Sect. I, due to the COVID-19 problem, the 11th International Workshop on Atmospheric 

Modeling Research in East Asia was cancelled. Instead, the internet meeting among key members of MICS-
Asia Phase III was held. At the meeting, in addition to reviews and discussions on major outcomes and 
problems of MICS-Asia Phase III which were described in Sect. III, targets, research themes, and activities of 
MICS-Asia Phase IV were discussed. Major discussion points were summarized in this section. For next steps, 
the 11th International Workshop is planned to be held at least in virtual (if possible, in-person) to decide core 
targets and the basic framework of MICS-Asia Phase IV for drafting the work plan for actual activities. 

 
Major targets and activities of MICS-Asia Phase IV 
24. It was pointed out that topics and analysis teams in Phase III should be re-organized and targets for analysis 

should be more flexible than Phase III. For example, case studies and specific events could be targets where 
analysis teams are formed. Another important point in Phase IV is to speed up the progress of implementation 
of actual works. In order to avoid waiting for more than 10 model runs finished, one idea is raised to organize 
small groups for some specific topics by participants who are interested in the topics. 

 
25. Establishment of new working groups were proposed. One is for observation not only for collecting and 

evaluating available monitoring data, but also conducting own measurements. Another is for model 
improvements and development of a new chemical transport model. For target areas, it was pointed out that 
South Asia especially India should be included as well as Northeast and Southeast Asia. Furthermore, necessity 
of nesting domains with fine resolution (at least 5km) was raised. 

 
26. Several specific targets were suggested as follows: 

Ø Trend analysis including long-term simulations/Responses to change of anthropogenic emissions. 
Ø Source-receptor analysis (regions and countries)/Source apportionment analysis (sectors). 
Ø Sensitivity simulations/Impact analysis. 
Ø Realistic policy relevant scenario analysis/Future projected simulations. 
Ø Influences of climate change on air pollution/Analysis of direct and indirect effects 
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Updates of the MIX inventory 
27. Target years of the MIX inventory developed for MICS-Asia Phase III are 2008 and 2010. Therefore, one of 

essential issues of Phase IV is updates of inventory datasets. Key elements of the new MIX inventory are 
currently as follows: 
Ø Years: 2010-2017 
Ø Spatial domain: Asia (possible, plus Far East Russia) 
Ø Sectors: Anthropogenic (Power, Industry, Residential, Transportation, and Agriculture): Biomass burning, 

Biogenic; Dust; Volcano; Aviation; Ship 
Ø Species: SO2, NOx, CO, NMVOC, NH3, BC, OC, PM2.5, PM10, and CO2 
Ø VOC speciation: SAPRC99, SAPRC07, CB05, and CB06 
Ø Aerosol: AERO07 or others (different models) 
Ø Special resolution: 0.1 degree by 0.1 degree 
Ø Temporal resolution: Monthly 

 
28. The same as for the MIX inventory, new data sets will be developed by the mosaic approach. In addition to 

successor data of the first version, such as REAS for default, MEIC for China and CAPSS for Republic of 
Korea, other national emission inventories are planned to be incorporated to the new MIX inventory. However, 
it is necessary to consider how to harmonize the components because availability of each inventory is different. 
First version of updated MIX inventory will be developed based on currently available emission inventories, 
but the upgrade will continue for considerable requests from modeling teams such as more recent years, those 
in specific regions, and projected emissions. 
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