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Joint Research Project on Model Simulation Works 

(Model Intercomparison Study – MICS-Asia Phase II) 
 
Lead organization: 

– Acid Deposition and Oxidant Research Center 

Organizations in the participating countries: 

– Institute of Atmospheric Physics (IAP), Chinese Academy of Sciences, Beijing, China 

– Central Research Institute of Electric Power Industry (CRIEPI), Tokyo, Japan 

– Disaster Prevention Research Institute (DPRI), Kyoto University, Japan 

– Center for Global and Regional Environmental Research, (CGRER), University of Iowa, USA 

– International Institute for Applied System Analysis (IIASA), Laxenburg, Austria 

 

1. Introduction of MICS-Asia 

In order to help develop a better common understanding of the performance and uncertainties of 

chemical transport models(CTMs) in East Asia applications and to help build a modeling community, a 

model intercomparison study on long-range transport and deposition of sulfur, i.e., MICS-Asia Phase I, 

was carried out during the period from 1998 to 2002. A primary focus of this study was to better 

understand the capabilities of regional models in predicting source-receptor(S/R) relationships for sulfur 

deposition in East Asia. In 2003 this initiative was expanded and focused on: 
 

 Long-term simulation and source-receptor analysis; 

 Expanding the chemical species such as sulfur, nitrogen, aerosols, ground-level ozone and 

 Individual episodes that are of special interest for gaining insights into important conditions in Asia 

(e.g., yellow-sand and high ozone episodes). 
 

This broader collaborated study, MICS-Asia Phase II, examined four different periods, 

encompassing two different years and three different seasons (i.e., March, July, and December in 2001, 

and March in 2002). Nine different regional modeling groups simulated chemistry and transport of O3, 

precursors, sulfur dioxide, and secondary aerosols, using common emissions and boundary conditions 

derived from the global models of ozone and related tracers.(MOZART, vol. 2.4). 

 

2. Publishing the results of MICS-Asia Phase II 

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 
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reported by the participants. From the 7th (February, 2005) to 9th (February, 2007) Workshop, the 

Working Group members had been preparing their scientific papers regarding each topics, and then the 

final drafts of scientific papers had been submitted in March, 2007. In May 2008, these papers were 

published as the Special Issue: MICS-ASIA II of Atmospheric Environment. 

 

3. Simulation works using Regional Air Quality Model(RAQM) 

3.1. Introduction 

RAQM, developed by the Acid Deposition and Oxidant Research Center (ADORC), is a 

three-dimensional eulerian model including some key processes of chemical species in atmosphere such 

as transport, diffusion, chemistry , wet and dry deposition, and it has been was used to simulate species of 

SO2, sulfate, NOx, NOy and O3.  MICS-Asia has been contributed greatly to the development of this 

numerical model and the promotion of EANET modeling activities descried in the Strategy on EANET 

Development which was adopted in 8th Intergovernmental Meeting. In this project, model validation and 

Source-Receptor analysis in Northeast Asia in March, July and December 2001 were conducted using 

RAQM as a supplementary study of MICS-Asia Phase 2. 

 

3.2. Objectives 

The project was carried out with the following final objectives: 

– To validate the Regional Air Quality Model (RAQM) developed by ADORC using EANET data 

(SO2, NOx/NOx* and O3) 

– To determine the relationship between air concentrations and emissions 

– To determine the source-receptor relation for sulfur 

– To contribute to the MICS-Asia studies  

 

3.3. Results 

Model validation and Source-Receptor analysis in Northeast Asia in March, July and December 

2001 were conducted using Regional Air Quality Model (RAQM). Figure 1 shows a domain for this 

simulation works, and this domain is used also in the Long-range Transboundary Air Pollutants in 

Northeast Asia (LTP) project participated by 3 countries in Northeast Asia, namely, Japan, Korea and 

China.  

In RAQM, 12 layers stretch vertically from surface to about 10km (50, 150, 300, 500, 750, 1500, 

2500, 3500, 4500, 6000, 7500, 8950m) with a horizontal resolution of 0.5 degree. Initial and boundary 

conditions were taken as the lower end of available observations from recent studies for East Asia 

(Carmichael et al.,1998; Luo et al., 2000). Side boundary conditions are held fixed during simulation, 

whereas top boundary condition for O3 is taken as a constant level with seasonal variation. Emission 

inventories of SO2, NOx,, CO, NH3, and VOCs are derived from MICS-Asia Phase 2 emission data. MM5 
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v3.7 is used to prepare meteorological inputs. NCEP FNL reanalysis data with 1.0 degree resolution were 

used to provide initial and boundary conditions for meteorological fields. 

 

Figure 1   Study domain for simulation works and Source-Receptor 

relationship analysis. 

 
Table 1 shows the statistics for comparison of hourly SO2, NOx and O3 monitoring results at 

Rishiri and Sado stations in March, July and December 2001. Predicted concentrations generally showed 

a reasonable agreement with hourly monitoring data at both of Rishiri and Sado in every period, and it 

seems that RAQM has a good skill in simulating level and trend of each concentration. 

Table 2-4 present dry, wet and total depositions of sulfur in respective regions for the 3 periods. 

Total deposition amount of sulfur is highest in July over every region except for region V. Table 5-7 show 

the source-receptor relationship for total sulfur deposition, which is defined as contribution rate to jth 

receptor by ith source according to the “reverse method”. The reverse method evaluates the contribution 

from ith domain by a difference between a simulation result with all emissions and a simulation result with 

all emission except for ith domain. “Others” in tables includes the contribution from boundary/initial 

conditions. Although region V includes large ocean area, contributions to the total deposition amount 

from outside are 48%, 22% and 64% for March, July and December, respectively. The outside 

contribution to region V considerably decreases in summer season because of the prevailing winds from 

Pacific Ocean which is caused by the existence of high atmospheric pressure around region V in summer 

season. 
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Table 1   Statistics for comparison of hourly monitoring results in the 3 periods 

 
 

Table 2   Deposition amount of sulfur at each region for March 2001 (unit: kton) 

 

 

Table 3   Deposition amount of sulfur at each region for July 2001 (unit: kton) 

 
 

Table 4   Deposition amount of sulfur at each region for December 2002 (unit: kton) 
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Table 5   Contribution of source to receptor for sulfur deposition in March 2001 

 

 

Table 6   Contribution of source to receptor for sulfur deposition in July 2001 

 
 

Table 7   Contribution of source to receptor for sulfur deposition in December 2001 

 
 


