
Atmospheric Composition and the 
Asian Monsoon initiative (ACAMi) 

Jointly sponsored by SPARC and IGAC



•  Scientific motivations of ACAMi

•  A brief history of evolution and milestones

•  On going activities and expected outcomes



Scientific Motivations (I) 
The Asian Summer Monsoon   

A significant part of the regional climate system 



Scientific Motivations (II) 
The Asian Summer Monsoon   

A dominant system in NH summer global dynamics 
Cyclone at the surface, anticyclone 
in the upper troposphere  

Hoskins and Rodwell, 1995 
Highwood and Hoskins, 1998 

Randel and Park 2006 

Munchak and Pan, 2014 

NCEP 100 hPa GPH 

Cold point tropopause height 
from the GPS data  

“Global Chimney” coupling 
stratosphere and troposphere 



Scientific Motivations (III) 
The Asian Summer Monsoon   

A driver of deep convection and UTLS clouds 

CALIPSO lidar in space  



Anthropogenic VOCs 

Shipping emissions 

Biogenic emissions 

Biomass burning 

Scientific Motivations (IV) 
The System is in the Region of Growing Emission  

fueled by regional population growth and economic development 



Randel et al. 2010, Science 

HCN from ACE Satellite (JJA, 16.5 km) 

minimum for air with 
recent ocean 
contact 

ASM maximum tropical minimum transport to 
stratosphere via 

monsoon 

Scientific Motivations (V) 
Impact on Stratospheric Composition 

Emission coupled with the deep convection 



Scientific Motivations (VI) 
Impact on UTLS Aerosol Loading 



CO from NCAR Chemistry-Climate Model (CCM) WACCM 
Specified-dynamics run – An example  

Scientific Motivations (VII)

Important Process in the CCMs

Pan et al., to be submitted 

2005/08/12 



Motivations
•  Satellite observations continue to provide ample evidence for the significance of 

the Asian monsoon to atmospheric composition, but the lack of in situ 
observations prevents a deeper understanding of impacts on climate and 
chemistry.

•  This lack of sufficient observational information prevents detailed evaluation of 
the representation of key processes in CCMs, and sensitivity studies are needed 
to identify what observations would best serve CCM testing and improvement.

•  The coupling between source regions and the monsoon circulation to effect 
regional and global impact is not well understood.

•  Model studies are critical to predicting how chemical impacts will scale with 
emission changes and monsoon changes. 

•  Comprehensive process studies require collaborations across communities of air 
quality, tropospheric chemistry, aerosol-clouds, meteorology and large scale 
dynamics

•  Experimental study in this region is extremely challenging due many factors 
including infrastructural and geopolitical ones 

•  Community building to foster collaborative efforts across the monsoon-regional 
countries and participation in international scientific leadership is a critical step. 



Four Science Themes of 

•  Emissions and air quality in the 
Asian monsoon region 

•  Aerosols, clouds, and the Asian 
monsoon

•  Asian monsoon convection and 
chemistry/microphysics 

•  UTLS response to Asian monsoon

UTLS: Upper Troposphere 
and Lower Stratosphere 



•  Co-leads: Laura Pan (NCAR, US) and Jim Crawford (NASA, US)
•  SPARC Liaison: Michelle Santee (JPL, US)
•  IGAC MANGO Liaison: Hiroshi Tanimoto (NIES, Japan)
•  ICIMOD Liaison: Arnico Panday (ICIMOD, Nepal) 
•  WG1 (data) co-leads: Vinayak Sinha (IISER, India)                                               

       Gabi Stiller (KIT, Germany)
•  WG2 (CCMi/AeroCom) co-leads: Jessica Neu (JPL, US)

      Chiara Cagnazzo (ISAC-NRC, Italy) & Mian Chin (GSFC, US)
•  WG3 (campaigns) co-leads: Hans Schlager (DLR, Germany) 

    Jianchun Bian (IAP/CAS, China)
•  WG4 (training) co-leads: Mary Barth (NCAR, US)

    Ritesh Gautam (IIT-Bombay, India)
    Federico Fierli (ISAC-CNR, Italy)

(no rotation scheme or term limits have been considered at this point)

ACAM Leadership



•  A side meeting on Atmospheric Composition and the Asian Monsoon was held at the 
12th IGAC Science Conference in Beijing. 

•  The meeting was attended by thirty-one scientists representing seven different 
nations

•  The discussion led to the planning of the 1st ACAM workshop in Kathmandu, 2013

Milestones (I)
Beijing 2012 : ACAM Side Meeting during 
12th IGAC Conference 



Milestones (II)



 
2015: SPARC & IGAC Joint Activity

•  Received joint sponsorship from IGAC and SPARC beginning 
of 2014 as an “Emerging Activity” (and 2015 “Activity”)

•  Formed “Activity Formation Committee” (AFC) in 2014, and 
transitioned into SSG in 2015.

Milestones (III)



Milestones (IV)



Sponsoring organization for the 2nd 
workshop and Asian community 
involvement LOC: 

•  Sachiko Hayashida 
(Chair, Japan) 

•  Narisara Thongboonchoo 
(Thailand)

•  Kim Oanh (Thailand/
Vietnam)

•  Hiroshi Tanimoto (Japan)
•  Vanisa Surapipith (Nepal)
•  Maheswar Rupakheti 

(Nepal)
•  Prabir Patra (Bangladesh/

Japan)
•  Suresh Babu (India)
•  Jason Cohen (Singapore)
•  Masatomo Fujiwara 

(Japan)
•  Jianchun Bian (China)
•  Xuemei Wang (China)
•  Manish Naja (India)
•  Suvarna Fadnavis (India)



1.   Organize data for sharing ACAM relevant 
measurements  (co-leads: Vinayak Sinha & Gabi Stiller)

2.   Form a partnership with CCMi and AeroCom community 
(co-leads: Chiara Cagnazzo & Jessica Neu & Mian Chin)

3.   Field campaign concept development and coordination  
(co-leads: Jianchun Bian & Hans Schlager)

4.   Develop training opportunities for ACAM regional 
young scientists on the use of models and satellite 
data (co-leads: Ritesh Gautam, Mary Barth & Federico Fierli)

 

The Four Working Groups of ACAM
organized to address four areas identified during the first 
ACAM Workshop that would build a stronger community of 
scientists. 

Milestones (V)



11-12 JUNE 2015, ASIAN INSTITUTE OF TECHNOLOGY, BANGKOK 

ACAM WG4: THE 1ST ACAM TRAINING SCHOOL 
“Satellite and Model Data Use for Aerosols and Air Quality” 



•  2015 OMO Campaign (German DLR GV 
HALO aircraft) 

Coordinating ground based activities: 

•  Balloon measurement campaign of the 
Asian Tropopause Aerosol Layer (BATAL) 

•  Sounding Water vapor, Ozone, and Particle 
(SWOP) campaign 

2016:  

•  StratoClim (EU project Geophysica TBC) 

ACAM WG3: Connecting ACAM-relevant Field 
Activities  

Latest IGAC newsletter highlighted ACAM themes, the campaigns are not organized by ACAM, but the connection between the 
aircraft campaign and the ground based are facilitated by ACAM 

 



Upcoming Activities  



Workshop on dynamics, transport and chemistry 
of the UTLS Asian monsoon 

Date and location: March 7-11, 2016   NCAR, Boulder, Colorado, USA 
 Registration and submission by Dec 15, 2015 

•  Small workshop with people who are actively 
engaged in Asian monsoon UTLS research (limited 
to 50 people) 

•  Interactive workshop to bring together a picture of 
state of science 

•  Identify key questions and outstanding issues to be 
addressed by experimental and modeling studies 

•  Discuss the possibility of a review paper on the 
topic 

Organizing committee:  
 Bill Randel, Laura Pan, Rolf Mueller, Michelle Santee, Jianchun Bian, 

Chiara Cagnazzo 

https://www2.acom.ucar.edu/asian-monsoon 



Additional meetings 

•  EGU April 2016 Vienna, ACAM special session (Federico and Gabi) 

•  AOGS August 2016 Beijing, ACAM special session (Hiroshi Tanimoto 
and colleagues) 

•  3rd ACAM workshop 2017 in discussion  



•  ACAM Home Page:
- For participation and updates, subscribe the mailing list

https://www2.acd.ucar.edu/acam

•  ACAM at SPARC: 
http://www.sparc-climate.org/activities/emerging-activities/ 

•  ACAM at IGAC: 
http://www.igacproject.org/ACAM

ACAM  Information Online



SPARC	monsoon	ac-vi-es	(Tianjun)	
•  Major	SPARC	monsoon	ac-vity	is	ACAM	(Atmospheric	composi-on	

and	the	Asian	monsoon	ini-a-ve)	led	by	Laura	Pan	
•  In	addi-on,	there	are	emerging	ac-vi-es	that	highlight	the	

monsoon	deep	convec-on	in	driving	the	tropopause	change	and	
the	forcing	of	monsoon	convec-ve	hea-ng	on	tropical	circula-on	

•  While	ACAM	focuses	on	process	studies	of	monsoon,	aerosol	and	
UTLS	transport,	there	are	SPARC	scien-sts	who	show	great	interest	
in	long-term	changes	of	the	monsoon/air-quality	rela-onship,	even	
for	predic-on/projec-on	of	future	changes	of	monsoon	

•  My	feeling	is	that	there	are	large	spaces	for	the	future	
collabora-ons	between	SPARC	and	CLIVAR	in	monsoon	research.	



SPARC	monsoon	ac-vi-es	(Tianjun)	
•  Also	perhaps	of	relevance	is	SNAP	(Stratospheric	Network	for	the	

Assessment	of	Predictability)	project,	led	by	Andrew	
Charlton-Perez	at	UoR	

•  Collabora-ng	with	S2S	in	seasonal	forecas-ng	
•  hPp://www.met.reading.ac.uk/~pn904784/snap/		
•  Objec-ves:		

–  Are	stratosphere-troposphere	coupling	effects	important	throughout	the	
winter	or	only	when	major	stratospheric	dynamical	events	occur?		

–  How	far	in	advance	can	major	strato	dynamical	events	be	predicted	and	
usefully	add	skill	to	tropospheric	forecasts?	

–  Which	stratospheric	processes,	both	resolved	and	unresolved	need	to	be	
captured	by	models	to	gain	op-mal	stratospheric	predictability?	


