
Pacific	  Arc)c	  Group	  (PAG)	  

PICES meeting 
October 22, 2014 
Yeosoo, Korea 







The North Pacific Marine Science 
Organization (PICES)	

�  The North Pacific Marine Science Organization (PICES), an 
intergovernmental scientific organization, was established in 1992 
to promote and coordinate marine research in the northern North 
Pacific and adjacent seas especially northward of 30 degrees 
North.  

�  Its present members are Canada, Japan, People's Republic of 
China, Republic of Korea, the Russian Federation, and the United 
States of America. 

�  Advance scientific knowledge about the ocean environment, 
global weather and climate change, living resources and their 
ecosystems, and the impacts of human activities.  

�  Promote the collection and rapid exchange of scientific 
information on these issues. 

 



•  The	  Pacific	  Arc)c	  Group	  (PAG)	  is	  a	  consor)um	  of	  ins)tutes	  and	  
individuals	  having	  a	  Pacific	  perspec)ve	  on	  Arc)c	  science	  

	  

•  PAG	  serves	  as	  a	  Pacific	  Arc)c	  regional	  partnership	  	  
	  	  	  	  to	  plan,	  coordinate,	  and	  collaborate	  on	  science	  ac)vi)es	  
	  

•  The	  four	  PAG	  principal	  science	  themes	  are	  	  
	  	  	  	  climate,	  contaminants,	  human	  dimensions	  and	  structure	  and	  	  
	  	  	  	  func)on	  of	  Arc)c	  ecosystems	  

•  The	  PAG	  membership	  is	  led	  by	  an	  Execu)ve	  CommiBee	  consis)ng	  
of	  a	  Chair,	  two	  Vice	  Chairs,	  and	  the	  Project	  leads	  from	  ongoing	  PAG	  
ac)vi)es	  from	  Canada,	  China,	  Japan,	  Korea,	  Russia,	  USA.	  

Overview	  of	  PAG	  



Brief	  review	  of	  PAG	  history:	  

-‐	  ASSW	  in	  2002	  (Gröningen):	  	  	  
	  Start	  of	  a	  discussion	  on	  Arc)c	  research	  from	  Pacific	  	  	  

	  	  	  	  	  	  	  	  	  perspec)ve.	  	  	  
	  
	  
-‐	  ASSW	  in	  2003	  (Kiruna):	  	  	  

	  Mee)ng	  among	  the	  Pacific-‐bordering	  members	  
	  
	  !	  Following	  the	  discussions,	  a	  proposal	  was	  presented	  
for	  crea)on	  of	  the	  Pacific	  Arc)c	  Group	  (PAG)	  to	  IASC	  
council,	  	  and	  then	  the	  Council	  agreed	  to	  welcome	  PAG	  
under	  its	  umbrella.	  	  	  
	  
-‐	  ASSW	  in	  2004	  (Reykjavik):	  Ini)al	  PAG	  mee)ng	  

As the International Arctic Science Committee (IASC) enlarged its membership, three Asian 
countries (Japan, Korea, and China) became members.  Yet the focus of IASC science 
remained on the Atlantic sector and the central portions of the Arctic, regions of lesser 
interest to the Asian members who quite naturally viewed the Arctic from a Pacific 
perspective.   



Brief	  review	  of	  PAG	  history:	  

During	  the	  forma)ve	  years	  the	  Group	  developed	  a	  number	  of	  
science	  themes	  that	  it	  wished	  to	  pursue	  and	  adopted	  a	  mode	  
of	  ac)on	  based	  on	  two	  primary	  types	  of	  ac)vi)es:	  
	  
1)  Enhancement	  of	  individual	  na)onal	  field	  programs	  by	  

inclusion	  of	  an	  interna)onal	  component;	  	  

2)  Crea)on	  of	  collabora)ve	  ac)vi)es	  focused	  on	  synthesis	  of	  
data	  and	  publica)on	  on	  topics	  of	  mutual	  interest.	  	  



•  	  	  Sharing	  informa)on	  on	  annual	  field	  ac)vi)es	  in	  the	  Pacific	  Arc)c	  region	  
	  
•  	  Con)nued	  development	  and	  implementa)on	  of	  long-‐term	  monitoring	  

ac)vity	  such	  as	  the	  Distributed	  Biological	  Observatory	  (DBO)	  -‐	  environmental	  
and	  biological	  sampling	  at	  sta)ons	  on	  transect	  lines	  located	  along	  a	  la)tudinal	  
gradient	  extending	  from	  the	  northern	  Bering	  Sea	  to	  the	  Barrow	  Arch,	  and	  new	  
regions	  

•  	  Undertake	  a	  Pacific	  Arc)c	  regional,	  mul)disciplinary	  synthesis	  of	  scien)fic	  
findings	  in	  the	  marine	  region	  relevant	  to	  ongoing	  scien)fic	  objec)ves	  at	  the	  
core	  of	  the	  PAG	  	  

	  
•  	  Project	  development	  and	  sampling	  in	  the	  Chukchi	  Borderland	  and	  Canada	  

Basin	  region	  to	  inves)gate	  climate,	  oceanography,	  air-‐sea	  ice	  interac)ons,	  
physical	  oceanography,	  and	  modeling	  

Examples	  of	  current	  PAG	  ac)vi)es	  



Japan: RV Mirai 

2010-14 PAG research cruises  
in Pacific Arctic Region 

Russia-USA: RV Khromov 

China: RV Xuelong 

Canada-USA: CCGS 
Sir Wilfrid Laurier 
(DBO 1-5 and RV 
Westward Wind 

DBO4) 

Korea: RV Araon 



Sharing	  informa)on	  on	  annual	  field	  ac)vi)es 



Con)nued	  development	  and	  implementa)on	  of	  long-‐term	  monitoring	  
ac)vity	  -‐	  the	  Distributed	  Biological	  Observatory	  (DBO)	  

•  DBO	  sites	  (red	  boxes)	  are	  
regional	  “hotspot”	  transect	  
lines	  and	  sta)ons	  located	  
along	  a	  la)tudinal	  gradient	  

•  DBO	  sites	  are	  considered	  to	  
exhibit	  high	  produc)vity,	  
biodiversity,	  and	  overall	  
rates	  of	  change	  

•  DBO	  sites	  will	  serve	  as	  a	  
change	  detec)on	  array	  for	  
the	  iden)fica)on	  and	  
consistent	  monitoring	  of	  
biophysical	  responses	  

•  Sites	  occuppied	  by	  na)onal	  
and	  interna)onal	  en))es	  
with	  shared	  data	  plan	  
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[modified by Karen Frey from Grebmeier et al. 2010, EOS 91]	




2010 2011 2012 2010 2011 2012

Physics C30,%CHAOZ,%Chinare C3O,%CHAOZ
C3O,%CHINARE,%Rusalca,%
Mirai,%CHAOZ

C30,%CHAOZ,%Mirai,%
Anaka%Marie,%HLY01,03 C30,%CHAOZ

Comida%HS,%Mirai,%Chaoz,%AON,%
(pickart,%ashjian)

T/S CTD C30,%CHAOZ,%Chinare C3O,%CHAOZ
C3O,%CHINARE,%Rusalca,%
Mirai,%CHAOZ C30,%CHAOZ,%Mirai C30,%CHAOZ

Comida%HS,%Mirai,%Chaoz,%AON,%
(Pickart,%Ashjian)

Currents ADCP C30,%CHAOZ,%Chinare? C3O,%CHAOZ
C3O,%CHINARE?,%Rusalca,%
Mirai,%CHAOZ

C30,%CHAOZ,%Mirai,%
Anaka%Marie,%HLY01,03 C30,%CHAOZ

Comida%HS,%Mirai,%Chaoz,%AON,%
(Pickart,%Ashjian)

Nutrients Nutrients C3O,%CHAOZ,%CHINAIRE C3O,%CHAOZ,%CHINAIRE C3O,%CHAOZ,%CHINAIRE
C3O,%AONIAshjian,%
CHAOZ C3O,%AONICA,%CHAOZ Comida,%HS,%CHAOZ

Primary8
production

Satellite8Primary8
Prod K.Frey K.Frey,%C3O(1stn) K.Frey,%Sang%Lee%2,%Diana%1 K.Frey K.Frey K.Frey

Phytoplankton chl C3O C3O C3O C3O C3O C3O
species C30 RUSALCA,%C3O C30 COMIDA%HS

Intermediate microzoooplankton

Zooplankton standing8stock C3O,%CHAOZ C3O,%CHAOZ
C3O%July,%CHAOZ%Aug,%
Greene%Sept,%Acoustic C3O,%CHAOZ C3O,%CHAOZ

COMIDA%HS,%Ashjian,%CHAOZ,%
Greene

species C3O,%CHAOZ C30
C3O%July,%CHAOZ%Aug,%
Greene%Sept,%Acoustic C3O,%CHAOZ C3O,%CHAOZ

COMIDA%HS,%Ashjian,%CHAOZ,%
Greene

Benthos standing8stock C3O,%infauna,%CHINARE C3O
C3O,%RUSALCA%epiI
benthos,%CHINARE C3O C3O COMIDA%HS,%AKM,%Jouett/Dasher

species C30 C30 C30 C30 C30 C3O

Marine8mammals survey CHAOZ,%AOOS/transist CHAOZ CHAOZ CHAOZ CHAOZ CHAOZ

watch RUSALCA%mooring C3O,%RUSALCA%mooring
RUSALCA%mooring,%
Greene,%Acoustic BOWFEST BOWFEST,%AkmapIDay COMIDA,%Greene

Seabirds survey
Kuletz,%C3OIBentley?,%
AOOS/transist,%Greene

Kuletz,%C3OIBentley?,%
AOOS/transist,%Greene

Kuletz,%C3OIBentley?,%
AOOS/transist,%Greene Kuletz Kuletz,%AKMAPIDay Kuletz,%Greene

DBO83ISCS DBO85IBC

Undertake	  a	  Pacific	  Arc)c	  regional,	  mul)disciplinary	  	  
synthesis	  of	  scien)fic	  findings 



The	  1st	  	  DBO	  Data	  Workshop	  (Feb	  27-‐Mar	  1,	  2013)	  focused	  on:	  	  
•  	  Present	  results	  from	  the	  2010-‐2012	  pilot	  study	  and	  determine	  a	  basis	  for	  

mul8disciplinary	  paper(s)	  to	  showcase	  the	  DBO	  interna8onal	  effort	  
•  	  Archive	  metadata	  with	  either	  link	  to	  data	  set	  in	  a	  na8onal	  archive	  or	  submiDng	  

the	  DBO	  data	  to	  common	  data	  archive	  
•  	  Determine	  how	  to	  plan	  for	  full	  implementa8on	  for	  the	  DBO.	  

The	  2nd	  DBO	  Data	  Workshop	  (Oct	  29-‐31)	  will	  evaluate	  the	  con)nued	  interna)onal	  
data	  collec)ons	  on	  up	  to	  5	  DBO	  lines	  seasonally,	  discuss	  the	  current	  submission	  of	  
data	  to	  the	  DBO	  data	  sharing	  sites,	  develop	  publica)on	  plans,	  and	  coordinate	  
future	  ac)vi)es	  

PAG	  ICARPIII	  Ac)vity	  
DBO	  2nd	  Data	  Workshop 

http://www.arctic.noaa.gov/dbo/ 



	  	  

DBO	  
Line	  	  

Russian-‐US	  DBO	  Line	  

Chukotka	   Alaska	  

2	  U.S.-‐Russian	  Distributed	  
Biological	  Observatory	  Lines	  

10	  Hydrographic	  transects,	  
Pacific,	  Atlan)c	  Water’s	  

lateral	  and	  ver)cal	  heat	  flux,	  
air,	  ice	  sea	  fluxes	  

Census	  of	  Marine	  Life	  and	  
Census	  of	  Benthic	  Methane	  

Fluxes	  

RUSALCA	  +	  Pacific	  Arc)c	  
Group	  +	  EU	  (3	  –	  5	  vessels	  

and	  aircraf)	  

Project	  development	  and	  
sampling	  in	  the	  Chukchi	  
Borderland	  and	  Canada	  
Basin	  region	  to	  inves)gate	  
climate,	  oceanography,	  air-‐
sea	  ice	  interac)ons,	  
physical	  oceanography,	  and	  
modeling	  



PAG update - PICES	

�  A PAG update was given to the Technical Committee on Monitoring of 
PICES (North Pacific Marine Science Organization) on 22 October 2014 
at its Annual Conference held in Yeosu, Korea. 

�  PAG was represented by Dr. Hyoung Chul Shin, Head of the 
international cooperation office of KOPRI at this Committee.  

�  Three main points were made in the report to the Committee; 1) 
planning to expand the PAG observation (new sites, for example), 2) 
recent developments with data exchange and sharing, and 3) the PAG 
contribution to the ongoing initiative to coordinate and prioritize the 
future Arctic research questions.  

�  Exactly coinciding membership of PICES and PAG was noted. Interests 
were expressed on the observations in sub-Arctic waters and data 
sharing practices of PAG. PAG website and contact details were provided 
to the members and observers of the Monitoring Committee.	


