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I. Necessity of modeling activities 
 
1. Transport and fate of pollutants in the atmosphere and pollutant-deposition and its adverse impacts 

on ecosystems are increasing scientific interests and political concerns. In order to facilitate better 
understanding of regional air pollution and effects on ecosystems and to implement 
comprehensive environmental management in East Asia, modeling activities and emission 
inventories are necessary in conjunction with EANET monitoring. Such scientific tools have 
deserved special attention as one of the new directions in the Strategy on EANET Development 
(2006-2010).  

2. Numerical models provide information on variation of pollutant concentration and deposition in 
space and time. Thus, the numerical models become an essential tool (1) for the interpretation of 
monitoring data to explore pollution transport- and reaction-pathways, and to assess the impact of 
long-range transport on air pollutant concentration and deposition in specific regions, including 
estimating the contribution of emission sources both near and far on ambient pollution levels, (2) 
for providing science-based input into best alternatives for reducing urban pollution levels, (3) for 
designing cost-effective emission control strategies.  

3. Numerical models are also an essential tool for the data analyses of the EANET monitoring and 
for assessing the regional environment from the limited number of monitoring data. At present the 
number of EANET monitoring sites is 51 for the wet and dry deposition in the vast East Asian 
region. The numerical models interpolate and extrapolate the monitoring data objectively and 
reveal spatial distribution of pollutant concentration and deposition and their temporal variation.  

4. Numerical models also provide detailed information on dynamics of the transport, diffusion, 
chemical reaction and deposition processes in the atmosphere and dynamics of acidification and 
eutrophication in soil and inland aquatic environments. Contribution of the respective processes to 
the total system and pollutant fate and budget can be disclosed only by the numerical models. An 
example of such processes is dry deposition. The best sub-model available for dry deposition 
estimation from the pollutant concentration data obtained in the EANET monitoring is now 
explored in the Expert Group of Dry Deposition Flux Estimation. 

5. In addition, for policy analysis which aims at analyzing long-term strategies for air pollution 
controls at local, national and regional levels, an integrated numerical model should be developed 
in future. Such a model will help the decision-makers project, the analysis of future trends in 
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emission, the estimation of long-range transboundary transport of air pollutants and the regional 
consequences of acid deposition levels, the evaluation of the vulnerability of natural and artificial 
systems, and the estimation of the cost-effectiveness of alternative mitigate actions that might be 
taken. Typical example of such models is RAINS model (Regional Acidification Information and 
Simulation Models), which was developed by IIASA (International Institute for Applied System 
Analysis), and contributed to the air pollutants emission control under the international consensus 
of protocols like the 1994 Oslo Protocol of the LRTAP. 

 
6. Significant advances in numerical models have take place. However, even in the CTMs (Chemical 

Transport Models), air quality prediction remains as a challenging problem due to large 
uncertainties associated with incomplete and/or inaccurate emissions information, lack of key 
measurements to impose initial boundary conditions, physical and chemical processes missing 
from model, and poorly parameterized processes. 

 
7. Model intercomparison studies provide valuable information to better understand the controlling 

processes and an estimate of uncertainty associated with various model assumptions. Combining 
model intercomparison with model performance evaluations helps to sort out some issues of low 
diversity in model predictions and consensus in model construction. Additionally, model 
intercomparison study also play important roles in building the community of modelers and in 
stimulating necessary model evolution and improvement. 

 

II. Background of MICS-Asia Project 
 
8. In order to develop a better common understanding of the performance and uncertainties of CTMs 

applied in East Asia region and to build a modeling community involving Asian modelers, a model 
intercomparision study on long-range transport and deposition of sulfur, called MICS-Asia Phase I, 
was carried out during the period from 1998 to 2000 as a regional collaborative activity led by the 
Acid Deposition and Oxidant Research Center (ADORC), the Network Center for EANET, and 
University of Iowa. 

 
9. Eight models participated in the Phase-I study. The outcome of the model intercomparison 

exercise was discussed at the 3rd Workshop on the Transport of Air Pollutants in Asia, held at 
International Institute for Applied Systems Analysis (IIASA), Laxenburg Austria in September 
2000. The findings in the MICS-Asia Phase I activity were published in the following references: 

 Y. Ichikawa, M. Amann, G. R. Carmichael: Conference report, Atmos. Environ., 35, 
pp4527-4529 (2001).  

 G. R. Carmichael, H. Hayami, G. Calori, I. Uno, S. Y. Cho, M. Engardt, S. B. Kim, Y. 
Ichikawa, Y. Ikeda, H. Ueda, M. Amann: Model Intercomparison Study of Long Range 
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Transport and Sulfur Deposition in East Asia (MICS-Asia), Water, Air, Soil Poll., 130, 
pp51-62 (2001).  

 G. R. Carmichael, G. Calori, H. Hayami, I. Uno, S. Y. Cho, M. Engardt, S. B. Kim, Y. 
Ichikawa, Y. Ikeda, J. H. Woo, H. Ueda, M. Amann: The MICS-Asia Study: model 
intercomparison of long-range transport and sulfur deposition in East Asia, Atmos. Environ., 
36, pp175-199 (2002). 

 

III. MICS-Asia Phase II 
 
10. As it was concluded at the 4th Workshop on the Transport of Air Pollutants in Asia held at IIASA 

in October 2001, further model intercomparison study (MICS-Asia Phase II) would be useful to 
improve the understanding of the long-range transport of air pollutants in Asia. While the Phase I 
focused exclusively on sulfur compounds, it was recognized that a wider perspective could yield 
important insights including nitrogen compounds, ozone and aerosols to be critical for effective 
control of various environmental problems. 

 
11. Taking into account the conclusions of the 4th Workshop, plans of MICS-Asia Phase II were 

discussed at the 5th Workshop on Transport of Air Pollutants in Asia held at IIASA in January 
2003. Based on the discussions, the outline of Phase II was developed. 

 
12. According to the outline of Phase II, participants prepared necessary common data and then 

carried out preliminary model simulations after the 5th Workshop. At the 6th Workshop held at 
IIASA in February 2004, the specifics of Phase II was discussed, taking into account the 
preliminary results reported by the participants. From the 7th (February, 2005) to 9th (February, 
2007) Workshop, the specifics for respective Workshops are shown as follows: 

 
[7th MICS-Asia Workshop (February 2005)]  
– Detailed analysis was made and the progresses of each topic were presented by Working 

Group. In addition, latest activities of modeling and emission inventory related to MICS-Asia 
were presented by participants in the workshop.  

– Publication strategy was discussed and determined. An overview paper and some papers on 
topics such as ozone, aerosols, deposition and relationship with global model will be prepared 
and finally submitted to the journal Atmospheric Environment. 

 
[8th MICS-Asia Workshop (January 2006)] 
– After the 7th Workshop, Working Group members had been preparing their scientific papers 

on the respective topics, and the preliminary drafts of some topics had been circulated by 
e-mail. In the 8th Workshop, Working Group Members gave presentations about their 
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progress, and fruitful discussions were made with useful comments and suggestions from 
other MICS participants in order to develop the contents of the papers. 

 
[9th MICS-Asia Workshop (February 2007)]  
– The main objectives of the 9th workshop were to establish progress in submission of papers 

on the second phase of MICS, to present ongoing activities of participants that are of 
relevance for further steps of MICS, to discuss activities that should be undertaken in the next 
phase of MICS-Asia, and to plan the project preparation of phase II.  

– There was general understanding that the next phase should include multi-scale simulations, 
with sensitivity analyses for urban and regional scale emissions changes, source-receptor 
relationships for the regional scale and some activities that provide meaningful insights for 
the hemispheric transport of pollution. In particular, the model intercomparison exercise 
should further investigate reasons why models respond differently, review improvements of 
models and their impacts on results, and prepare reference results for general use by other 
modeling teams as well as the public. 

 

IV. Current situation and outlook for MICS-Asia Phase III 
 
13. In line with the conclusion in 9th MICS-Asia Workshop, each participant has been proceeding to 

the complementary study for Phase II activities. The main purpose of 10th workshop, held in 
February 2008, was to discuss the concrete contents to be conducted in Phase III in accordance 
with the interest and progress of each participant. All participants gave presentations concerning 
their modeling works and interesting topics to be conducted in MICS as Phase III project. 
According to the discussion, it was decided that the following topics would be conducted as Phase 
III activities;  
(i) Connection to HTAP 
(ii) Boundary conditions of Asian region using HTAP experiment 
(iii) Source-Receptor relationship analysis in Asia (Urban-Regional) 
(iv) Ensemble predictions and common framework for intercomparisons 
(v) Studies related to climate 
(vi) Studies related to emission scenarios. 

 
14. The findings in the MICS-Asia Phase II activity were published in the special issues of 

Atmospheric Environment in May 2008. The bibliography of these publications are shown below. 
 G. R. Carmichael and H. Ueda: MICS-Asia II: The model intercomparison study for Asia 

phase II, Atmos. Environ., 42, pp3465-3467 (2008). 
 G. R. Carmichael, T. Sakurai, D. Streets, Y. Hozumi, H. Ueda, S. U. Park, C. Fung, Z. Han, M. 

Kajino, M. Engardt, C. Bennet, H. Hayami, K. Sartelet, T. Holloway, Z. Wang, A. Kannari, J. 
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Fu, K. Matsuda, N. Thongboonchoo, M. Amann: MICS-Asia II: The model intercomparison 
study for Asia Phase II methodology and overview of findings, Atmos. Environ., 42, 
pp3468-3490 (2008). 

 Z. Han, T. Sakurai, H. Ueda, G. R. Carmichael, D. Streets, H. Hayami, Z. Wang, T. Holloway, 
M. Engardt, Y. Hozumi, S. U. Park, M. Kajino, K. Sartelet, C. Fung, C. Bennet, N. 
Thongboonchoo, Y. Tang, A. Chang, K. Matsuda, M. Amann: MICS-Asia II: Model 
intercomparison and evaluation of ozone and relevant species, Atmos. Environ., 42, 
pp3491-3509 (2008). 

 H. Hayami, T. Sakurai, Z. Han, H. Ueda, G. R. Carmichael, D. Streets, T. Holloway, Z. Wang, 
N. Thongboonchoo, M. Engardt, C. Bennet, C. Fung, A. Chang, S.U. Park, M. Kajino, K. 
Sartelet, K. Matsuda, M. Amann: MICS-Asia II: Model intercomparison and evaluation of 
particulate sulfate, nitrate and ammonium, Atmos. Environ., 42, pp3510-3527 (2008). 

 Z. Wang, F. Xie, T. Sakurai, H. Ueda, Zhiwei Han, G. R. Carmichael, D. Streets, M. Engardt, 
T. Holloway, H. Hayami, M. Kajino, N. Thongboonchoo, C. Bennet, S. U. Park, C. Fung, A. 
Chang, K. Sartelet, M. Amann: MICS-Asia II: Model inter-comparison and evaluation of acid 
deposition, Atmos. Environ., 42, pp3528-3542 (2008). 

 T. Holloway, T. Sakurai, Z. Han, S. Ehlers, S. N. Spak, L. W. Horowitz, G. R. Carmichael, D. 
G. Streets, Y. Hozumi, H. Ueda, S. U. Park, C. Fung, M. Kajino, N. Thongboonchoo, M. 
Engardt, C. Bennet, H. Hayami, K. Sartelet, Z. Wang, K. Matsuda and M. Amann: 
MICS-Asia II: Impact of global emissions on regional air quality in Asia, Atmos. Environ., 42, 
pp3543-3561 (2008). 

 K. N. Sartelet, H. Hayami, B. Sportisse: MICS Asia Phase II—Sensitivity to the aerosol 
module, Atmos. Environ., 42, pp3562-3570 (2008). 

 J. S. Fu, C. J. Jang, D. G. Streets, Z. Li, R. Kwok, R. Park, Z. Han: MICS-Asia II: Modeling 
gaseous pollutants and evaluating an advanced modeling system over East Asia, Atmos. 
Environ., 42, pp3571-3583 (2008). 

 A. Kannari, D. G. Streets, Y. Tonooka, K. Murano, T. Baba: MICS-Asia II: An 
inter-comparison study of emission inventories for the Japan region, Atmos. Environ., 42, 
pp3584-3591 (2008). 

 


