
Scales: Mega-cities, City clusters:
Japan (Tokyo and Osaka Metropolitan areas)

Increase of ozone conc. despite of NOx and VOC reduction, 
China (Beijing, Pearl River Delta: Hundred-Million Yen Project, Shanghai- 

EXPO2010)
Thailand (VOCs emission is controlled by Environmental Standard and then 

photochemical ozone)
Scales: Regional and global
Source/Receptor analysis at regional scales
Increase of annual average concentration of ozone

Decline of crops and forests (AOT40) 
Global warming

Passive sampler campaign (Workshop and observation in EANET sites)

Collaborating with
EANET, HTAP, WMO GAW Urban Research Meteorology and 
Environment (GURME) Programme, IGAC and others

MICS-Asia Phase Ⅲ (Modeling and Emission Inventories)
”Multi-scale model (Global, regional,  urban)”

Draft Plan

Collaborations welcomed and needed !!



0

5

10

15

20

2001 2002 2003 2004 2005 2006 2007

S
O

2 
(p

pb
)

Chongqing

Xiamen

Zhuhai

0

5

10

2001 2002 2003 2004 2005 2006 2007

S
O

2
 (
pp

b)
Bangkok

Samutprakarn

Patumthani

Khanchanabu
ri
Chiangmai

Nakhon
Ratchasima
Ha Noi

Hoa Binh

Annual trend in 2001-2007 
(SO2)China Japan

Mongolia, R.Korea, Russia

Indonesia, Malaysia, Philippines

0

5

10

2001 2002 2003 2004 2005 2006 2007

S
O

2
 (
p
p
b
)

Ulaanbaatar

Terelj

Kanghwa

Cheju

Imsil

Mondy

Listvianka

Irkutsk

Primorskaya

0

1

2

2001 2002 2003 2004 2005 2006 2007

S
O

2
 (
pp

b)

Rishiri

Tappi

Sado-seki

Happo

Ijira

Oki

Banryu

Yusuhara

Hedo

Ogasawara

0

5

10

2001 2002 2003 2004 2005 2006 2007

S
O

2
 (
pp

b)

Serpong

Kototabang

Tanah Rata

Petaling Jaya

Danum Valley 

Metro Manila

Los Banos

Mt. Sto.
Tomas

Thailand, Viet Nam

IncreasingIncreasing

DecreasingDecreasing

27



0

10

20

30

40

50

60

70

2001 2002 2003 2004 2005 2006 2007

P
M

1
0
 (
μg

/
m

3
)

Kanghwa

Cheju

Imsil

0

10

20

30

40

50

60

2001 2002 2003 2004 2005 2006 2007

P
M

1
0
 (
μg

/
m

3
)

Rishiri

Tappi

Sado-seki

Happo

Ijira

Oki

Banryu

Yusuhara

Hedo

Ogasawara

0

10

20

30

40

50

60

70

80

90

2001 2002 2003 2004 2005 2006 2007

P
M

1
0
 (
μg

/
m

3
)

Bangkok

Khanchanaburi

Chiangmai

Annual trend in 2001-2007 (PM10)

R.Korea

Japan

Thailand
IncreasingIncreasing

China

0

20

40

60

80

100

120

140

160

2001 2002 2003 2004 2005 2006 2007

P
M
10

 (
μg

/
m

3
)

Chongqing

Xian

Xiamen

Zhuhai

DecreasingDecreasing

31



Trends in emission inventory 
and satellite agree well even at 

this fine spatial resolution

The increase rates of NOx emissions and NO2 columns agree very well in the two 
urban regions (Baotou and Huhehaote).

In the regions where emissions from power plants are dominant, NOx emissions 
show a larger increase rate than NO2 columns (Shangdu and Shenmu). This is 
probably due to absence of dispersed NO2 in rural areas in 2005 in the inventory.
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Air Quality Prediction: A Challenge of 
Scales and Integration

Climate 
Change

Global 
Modelling

Regional
Prediction

Modified  by GC after Pierce NASA/Langley

HTAP

Megacity
Impacts

Propagation of the variability of model results 
Uncertainty in AQ Policy advice
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Source region:
15 model range
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from: A.M. Fiore et al.
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Calculated three-month AOT40 
over land
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Notes 
• Intercomparison and collaboration
• ADOC/EANET

– In support of the next assessment
– Use of EANET data

• Contribution to HTAPList of Authors June 2009 First Annotated Outline September 2009 
Revised Annotated Outline November 2009 Internal Draft of Parts 1-3 January 2010 First Review Draft of Parts 1- 
4/Executive Summary February 2010 Major Review Meeting April 2010 Revised Review Draft of Parts 1-4/ES June 

2010 Finalize Executive Summary, Submittal to Executive Body July 2010 Finalize Parts 1-4 August 2010 Printing

• Relation with GAINS
• Sector analysis (also using adjoints) 
• Relationships -UNEP/ABC, others..



Scales: Mega-cities, City clusters:
Japan (Tokyo and Osaka Metropolitan areas)

Increase of ozone conc. despite of NOx and VOC reduction, 
China (Beijing, Pearl River Delta, 3C-STAR Project, Shanghai- EXPO2010)
Thailand (VOCs emission is controlled by Environmental Standard and then 

photochemical ozone)
Scales: Regional and global
Source/Receptor analysis at regional scales
Increase of annual average concentration of ozone

Decline of crops and forests (AOT40) 
Global warming

Passive sampler campaign (Workshop and observation in EANET sites)

Collaborating with
EANET, HTAP, WMO GAW Urban Research Meteorology and 
Environment (GURME) Programme, IGAC and others

MICS-Asia Phase Ⅲ (Modeling and Emission Inventories)
”Multi-scale model (Global, regional,  urban)”

Draft Plan

Collaborations welcomed and needed !!
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