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

•! Seasonal and interannual changes in sea ice extent, duration 
and seawater temperature 

 
•! Chlorophyll standing stock 
 
•! Biological response using the benthos as time series indicator 

•! Upper trophic connections to prey base 
 
•! Tracking ecosystem response to changing system 



•! Tracking biological responses to physical drivers in the 
Arctic  requires coordinated, multidisciplinary field sampling 

 
•! Many developing observation systems in the Arctic are 

focused on physical sensors, but biological sampling across 
a range of spatio-temporal scales is required to detect 
ecological shifts in response to environmental forcing  

•! Coordinated ship-based sampling, coincident with data 
streams from satellites and moorings will provide an early 
detection system for biological shifts in the Arctic 

Rationale of the DBO 



DBO Pilot Study: 2010-2013 
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Core ship-based sampling: 
•  CTD and ADCP 
•  Chlorophyll 
•  Nutrients 
•  Ice algae/Phytoplankton (size, biomass and composition) 
•  Zooplankton (size, biomass and composition) 
•  Benthos (size, biomass and composition) 
•  Seabird surveys (standard transects, no additional shiptime) 
•! Marine mammal surveys (no additional ship time) 

 
Second tier ship-based sampling: 
•  Fishery acoustics (less effort than standardized bottom trawling) 
•  Bottom trawling (every 3-5 years) 

 
DBO sampling by national & international science programs!

Distributed Biological Observatory 
Standardized Sampling Protocols  
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NASA DBO-surface chlorophyll and field collected intregated values 

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

•! Highest chl a via satellites and 
field data in Bering Strait and 
offshore SE Chukchi Sea DBO3 
SE Chukchi Se hotspot 



%)+!&E:;D=C:;>!.GF@=@HGMFF!C!<RD]RVB!>K=9ED!^KFM!



%98:=9?KJ@E!@O!RCI=@9EOCKECF!?9@RC88!<D.]RVB!V_S_[V_SV!



'%=(&(B<

65=3%

47?G(@(B<

"O<,$&!'%B7?%+1&

/.P-!!!!!!!!!!!!!!!!!!!!!!!/P/!!!!!!!!!!!!!!!!!!!!!0P/!!!!!!!!!!!!!!!!!!!!!!!MP/

/.P-!!!!!!!!!!!!!!!!!!!!!!!/P/!!!!!!!!!!!!!!!!!!!!!0P/!!!!!!!!!!!!!!!!!!!!!!!MP/

/.P-!!!!!!!!!!!!!!!!!!!!!!!/P/!!!!!!!!!!!!!!!!!!!!!0P/!!!!!!!!!!!!!!!!!!!!!!!MP/

/.P-!!!!!!!!!!!!!!!!!!!!!!!/P/!!!!!!!!!!!!!!!!!!!!!0P/!!!!!!!!!!!!!!!!!!!!!!!MP/

'.#!R@@=9ED!
4(C$!)$?($)!1K!4I!'I!65=3%I!!
47?G(@(B<I!%&@!"O<,$&!'%B7?%+1&!
Q"#BR!-I!-./-!B1!S7=R-.I!-./TU

Q#17?B$)<!4R!V(87#5(I!
SF*'4A6!-./TU!

4$CD$?%B7?$



Q#17?B$)<!4%8%)5(!V(87#5(U

;FW!?$=%B$@!1G)$?X%+1&%=!%#+X(+$)!(&!-./T!

.@RHC=98@E!@O!."%!>C:C!@E!:G;!%)+[T!F9E;!
CR@ED!+8G@=@[RC=K!<^KF`SaBN!'b,!<^KF`Sc[V_BN!d!59=C9!<+I:`V[TB!!

;1B$&+%=!B$CD$?%B7?$!Q#1=1?U!Y!'%=(&(B<!Q#1&B17?U

"O<,$&!Q#1=1?U!Y!'%=(&(B<!Q#1&B17?U

4'!")51?13*%?7!QS7=R/HU 66W'!'R!ZR![%7?($?!QS7=R/L3-.U 9\!*(?%(!Q"#BR-3TU



DBO 5: Barrow Canyon Section 

-5 reoccupation of sections by 
international partners from 
June-October 2010 

-observed seasonal warming of 
Alaska Coastal Water (ACW) 

[R. Pickart] 

[see Grebmeier et al. 2012, Arctic Report Card 2012, 
available at http://www.arctic.noaa.gov/reportcard/
barrow_canyon.html] 

-high nitrate and silicate in the 
western Bering Sea water 
compared to eastern ACW 
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National & International Links 

NATIONAL 
•! NSF/AON – 5 yr funding (2012) 
•! NOAA-Industry MOU 
•! IARPC/DBO Interagency Task 

Teams – federal agency 
contributions 

•! NOAA Arctic Vision & Strategy 
(2011) 

•! NOAA’s Arctic Action Plan 
(2013) 

•! US National Arctic Strategy 
(2013) and Arctic 
Implementation Plan (2014) 

!

INTERNATIONAL 
•! PAG – 6 nations 
•! RUSALCA – bilateral 
•! CBMP – Arctic Council 
•! IASC/Marine working 

group 
•! ICARP III – DBO focus by 

PAG for 3rd meeting in 
2015 

!



Linking Physics to Biology: the Distributed Biological 
Observatory (DBO) 
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Summary   
•! Observe the seasonal warming and freshening of Pacific seawater as it 

transits northward from the northern Bering Sea to Barrow Canyon, 
coincident with levels of pelagic and benthic prey bases for larger marine 
mammals and seabirds 

 
•! Repeat time and space collections of various environmental and biological 

parameters allowing us to evaluate seasonality of ecosystem status and 
trends 

 
•! Continued persistence of benthic “hotspots” spatially, although observations 

of changes in benthic dominant macrofauna and biomass over last decade 
 
•! Latitudinal “change detection array” organized through the Pacific Arctic 

Group (PAG) & endorsed by the International Arctic Science Committee 
(IASC) marine working group; designated as SAON (Sustaining Arctic 
Observing Networks); within US National Ocean Policy and Implementation 
Plan 

 
•! Ongoing effort to develop coordinated data submission, management, 

access, and publications 
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Further information at http://www.arctic.noaa.gov/dbo/ and 
 http://pag.arcticportal.org 

 

Thank you for your attention. 
 

Questions and comments? 


