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Linking Physics to Biology: the Distributed Biological 
Observatory (DBO) 

•  DBO	  sites	  (red	  boxes)	  are	  
regional	  “hotspot”	  transect	  
lines	  and	  sta7ons	  located	  
along	  a	  la7tudinal	  gradient	  

•  DBO	  sites	  are	  considered	  to	  
exhibit	  high	  produc7vity,	  
biodiversity,	  and	  overall	  
rates	  of	  change	  

•  DBO	  sites	  will	  serve	  as	  a	  
change	  detec7on	  array	  for	  
the	  iden7fica7on	  and	  
consistent	  monitoring	  of	  
biophysical	  responses	  

•  Sites	  occuppied	  by	  na7onal	  
and	  interna7onal	  en77es	  
with	  shared	  data	  plan	  
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[modified by Karen Frey from Grebmeier et al. 2010, EOS 91]	




The	  1st	  	  DBO	  Data	  Workshop	  (Feb	  27-‐Mar	  1,	  2013)	  focused	  on	  4	  objec7ves:	  	  
•  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	  
•  Discuss	  DBO	  site	  criteria	  and	  iden8fy	  NE	  Chukchi	  Sea	  DBO4	  line	  and	  other	  DBO	  

lines,	  and	  
•  Determine	  how	  to	  plan	  for	  full	  implementa8on	  for	  the	  DBO	  

2nd	  DBO	  Data	  Workshop	  will	  evaluate	  the	  con7nued	  interna7onal	  data	  collec7ons	  
on	  up	  to	  5	  DBO	  lines	  seasonally,	  discuss	  the	  current	  submission	  of	  data	  to	  the	  DBO	  
data	  sharing	  sites,	  develop	  publica7on	  plans,	  and	  coordinate	  future	  ac7vi7es	  

DBO	  2nd	  Data	  Workshop-‐planning	  fall	  2014	


http://www.arctic.noaa.gov/dbo/ 
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DBO	  data	  sets	  from	  pilot	  program	  



Sea	  Ice	  Persistence,	  Timing	  of	  Break-‐up,	  and	  Freeze-‐Up	  from	  DBO1	  
(south)	  to	  DBO5	  (north)	  in	  rela7on	  to	  benthic	  biomass	  “hotspots”	  

[Grebmeer et al. in prep, SOAR] 



(courtesy	  Takashi	  Kikuchi)	

PAG	  related	  observa8onal	  ac8vi8es	  in	  2013	  	

Comparison	  of	  CTD	  data	  on	  the	  DBO-‐3	  line	  
among	  Oshoro-‐maru	  (Jul.16),	  SWL	  (Jul.19-‐20),	  &	  Mirai	  (Oct.2-‐3)	  	  

Poten8al	  temperature	  (color)	  &	  Salinity	  (contour)	

Oxygen	  (color)	  &	  Salinity	  (contour)	

TS	  Oshoro-‐Maru	  (Jul.16)	 CCGS	  S.	  W.	  Laurier	  (Jul.19-‐20)	 RV	  Mirai	  (Oct.2-‐3)	



[Courtesy C. Nobre and R. Pickart, WHOI, plus DBO collaborators; from OSM 2014 presentation] 



NASA DBO-surface chlorophyll and field collected intregated values 

http://neptune.gsfc.nasa.gov/csb/index.php?section=270  

•  Increasing trend annually in chl 
a from south (DBO3) to north 
(DBO5) in Chukchi Sea  

 
•  Coincident with earlier season 

ice retreat and later fall ice 
production at DBO5 than DBO3 

[courtesy Frey and Comiso] 



DBO	  Integrated	  Chlorophyll	  a	  (mg/m2)	  during	  July	  (DBO/C30)	  

[Cooper	  and	  Grebmeier]	  



Distribu7on	  of	  macroinfaunal	  biomass	  (gC/m2)	  2010-‐2012	  (DBO/C30)	  
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SCH	  mooring	  
Time	  series	  of	  T,	  S,	  Chl-‐a,	  	  
Turbidity,	  and	  Oxygen	  Satura8on	  
(Oct.	  2,	  2012	  to	  Jul.20,	  2013)	

(courtesy	  T.	  Kikuchi,	  
JAMSTEC	  2013)	  

Temperature	



[courtesy	  Catherine	  
Berchok,	  NMML/NOAA]	  
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[modified by Karen Frey from Grebmeier et al. 2010, EOS 91]	


[interna7onal	  
interest	  extending	  
DBO	  network]	  



Project View: AOOS DBO workspace for 
all participants in program 

•  Steamlines working access for DBO participants, 
but short-term password protected 

•  Retains continued use national data archives 
•  In process to develop visualization tools 
•  Data migrate to long-term archive  

  
	


•  in each DBO 
region folder 
is a listing of 
common data 
parameters 

•  drop and load 
capability with 
metafile 

 



Developing Insights and Questions for DBO 
•  How will changes in the advective nature of the Pacific Arctic region 

influence nutrient loading, phytoplankton production and export production 
to the underlying sediments? 

•  What are the biological impacts of declining sea ice production on ice 
dependent species, such as walruses and diving seaducks, both in habitat 
quality and overall prey base? 

•  Can we utilize tracking of pelagic and benthic processes coincident with 
predator-prey interactions in the context of changing hydrographic features 
to facilitate our understanding of key processes maintaining biological “hot 
spot” sites and the overall system function? 

•  The DBO (Distributed Biological Observatory) is one example of a 
biologically-driven observation network through national and international 
collaboration to track status and change in the Pacific Arctic 

•  Ongoing discussions internationally for a pan-Arctic network of DBO-type 
sampling on standard lines, including PAG, European countries, CBMP 


