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

140°E 160°E 180° 160°W  140°W 120°W 100°W

 DBO sites (red boxes) are regional
“hotspot” transect lines and
stations located along a
latitudinal gradient

Arctic Ocean

e DBO sites exhibit high
productivity, biodiversity, and/or
overall rates of change
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detection array for consistent
monitoring of biophysical
responses
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2015 PAG and DBO Field Season: Sampling Contributors. Projects Key: AON=US Arctic Observing Network; ARCWEST=Arctic Whale Ecology Study;
C30=Canada’s Three Oceans; JAMSTEC= Japan Agency for Marine-Earth Science and Technology; KOPRI = Korea Polar Research Institute. DBO Region Key:
DBO1=50. 5t. Lawrence |s., DBO2=Chirikov Basin, DBO3=50 Chukchi Sea, DBO4=NE Chukchi Sea, DBO5=Barrow Canyon, DBO6=East Beaufort Sea, DBO7-Central
Beaufort Sea, DBO8=Bathurst Polynya region
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2"Y DBO DATA WORKSHOP - FINAL AGENDA Sl
October 29-31, 2014 S

52 participants, 7 countries, all levels of scientists, including early career participants

Workshop Overview: We have 4 objectives for this workshop:

Present results from the 2010-2014 DBO field program and determine a basis
for multidisciplinary papers to showcase results of the DBO international
effort,

Evaluate the DBO data submission effort through the AOOS-DBO data
workspace, EOL open data site, and discuss linkage to national archives,

Determine the location of new DBO transect lines in the Beaufort Sea, western
Chukchi Sea, and possibly other international lines, such as in the northern

Barents Sea, and

Discuss a plan for full implementation for the DBO.
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http://neptune.gsfc.nasa.gov/csb/index.php?se
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A Climatology of the DBO Sites
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Distributed Biological Observatory
Standardized Sampling Protocols

Core ship-based sampling:
e CTD and ADCP
e Chlorophyli

Nutrients

Ice algae/Phytoplankton (size, biomass and composition)

Zooplankton (size, biomass and composition)

Benthos (size, biomass and composition)

Seabird surveys (standard transects)

e Marine mammal surveys (standard transects)

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

DBO sampling by national & international science programs




Canada’ Three Oceans (C30) and the Distributed Biological
Observatory (DBO)
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DBO Integrated Chlorophyll a (mg/m2) during July 2014

SWL 2014
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AMBON2015-Integrated water column chlorophyll a (left) and
sediment chlorophyll a (right)
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Examples of DBO Data Products

SWL 2014

Top Left: Integrated Chlorophyll a during
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DBO1, DBO2, BRS, DBOa3:
Chlorophyll-a, Pheophytin, Suspended Particulate Matter (SPM)
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Broad-scale benthic biomass in the Northern Bering and Chukchi Seas,
1977-2012
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Tagged gray whales and benthic crustaceans-SE Chukchi Sea
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Project View: AOOS DBO workspace for
all participants in program

Distributed Biological Observatory -

i Y Ocean
;"\O O S Workspace

N e T proee

| Notices |

I 16 W § Chris

MY PROJECTS 0

in each DBO
region folder
Is a listing of
common data
parameters

drop and load
capability with
metafile

8 .

. °
aXiom
CONSULTING
& D'ES | GN

ﬂ Jerry added 20 files

Cruise Reports

imi CSESP_PLK_BIOMAS...
CSESP_PLK_Biomass_...

im: CSESP_PLK_ABUNDA...
DBO1 — St. Lawrence Island 47

14§ § Chris

DBO2 — Northern Bering Sea
5k & Chris

j Christie joined the group.

DBO3 — Southern Chukchi Sea
18 § § Chris

10 days ago

EszkieaddedSﬁles

Cruise Reports
@ DBO1-5 map Grebmeier ...

DBO4 — Central Chukchi Sea
37k g Chris

DBO5 — Barrow Canyon
26 k |§ Chris

DBO Presentations & Administrative Documents
6K & Chris

o 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

Alaska Ocean Qbserving Syster

3 days ago |

DBO4 — Central Chukchi Sea ||



Data Access
About

Archive Summary
How ta Submil
Data

Writing a Readme

NEW! submit Data

Welcome to the Distributed Biological Observatory Data Archive!

The data archive for the Distributed Biglogical Observatory (DBO) is envisioned as a change
detection array along a latitudinal gradient extending from the narthern Bering Sea to the Barrow
Are. DBO sampling is focused on fransects centared on localions ef high produstivity, bicdivarsity
and rales of biological change. The DBO sampling framework was initially tested during the
succassiul 2010 Pilot Study, which consisted of international ship cceupations af twe of the DBO
sites, ane in the SE Chukehi Sea and one across upper Barrow Canyon. The DBO is specifically
included in the draft US MNational Ocean Palicy Stralegic Plan. In addition, the Marine Working
Group of the International Arclic Science Commitlae (IASC) has endorsed the DBO and is
supporting similar aclivities in the Atlantic secior of the Arclic. The ULS. Interagency Arctic Research
Palicy Committes (IARPC), comprised of represantatives fram 13 Federal agencies, developed a
five year plan {2013-2017) locused on seven resaarch themas, wilh [urther development of the DBO
included under the first theme: Sea ice and Marine Ecosyslems.

Tha DBO IT is now focused on bringing logether data from 2010-2013 sampling efforts, to
demanstrate the value-added of this national and inlermational, sampling shared-data approach to
the investigation of biological responses Lo a rapidly changing Arclic marine ecosystam. Expanding
from the Pacilic Arctic sactor, the DBO will alse serve as a framewark for intermalional research
coardination via the Arclic Council Circumpolar Bicdivarsity Monitaring Program (CBMP), and is
recognized as a lask of the pan-arctic Sustaining Arclic Obsarving Natwork (SAOMN) program.

Distributed Biological Observatory

= Dty hesiinss
Aboul
B _E s
e Haw ko Subemit
[ MW 2ok Data
Waivitin o Raadmes
Fibais:  Jackia Grebmeer
Transeci
(=1,
Barrow Caryon
Chimkre Bassin
KE Chuedh| Sea Dadazat Tite
Southam G hukchs Sem

Bouifeyen B Lswanoe

Anzsarche
Clawr
Bati Duy
Carirs funbpan

Chakehi Saa Oftshare loniarng in
Cvisling Area [COMIDE] Hanng Bhoal
fal]

Chzhrhl San Oftshoin Meniinnng in
Driling drem (SOMIDA] Hama Shoal
amg

Chwkichi Saa Dilshare Moniiarng in
Cviling dArea [COMIDA] Hanna Ghoal
2013

Carada's Thres Ocasrm (C3) - O8O0
a0

Carsda’s Thres Oosarm (G300 - QB0
=11

Carada’s Thess Osars (30 - 80
phusJapan Agency lor Marina-Earin
SokInoe B TRy (MMETEC]
DS moorngs 2013

Carasda's Thes Qoasre (G300 - DBD
phusJapan Agency b Marina-Earin
Sciance s Techroiogy (MANSTEL]
DS meorngs 2014

A Rars Archive Linking Physics & Biolagy

AuthoriRasaasie

GVRLATRNET, 0wl ney WA

Cirabrrmser, Scquwhins WL

GvetaTaser. Jaoi el ng ML
Lueooper, Tom Vlargariner

[
Swen Vage

Cirmbrrmsar, Jucquwline WL
Sewn Vagie, fiobart Fadga

Gretameser, Jooquedng M.,
Takashi Kibwsohi, Saesn aghs

gk, Svoin, Jaoquolng M
Cirabrrmsar, Tabkcashi Kikuch:

Distributed Biological Of I

A Data Archive Linking Physics & Biology

Chukehi :
Sea
RUSSIA , ALASKA
1

b Stathons

[ -

= L
Drepih im) | g
LEF @D [ J- B
.80 | @O0

|
LN ]

pigre s f - T

= 200 I Cemn

2 L
= ke
i 3 e d
oW oW e
v LT L
W 180°W 150°W

The area of inferes! and specific sfation sites for the Distnibuled Biological Observatory.

- Diata Access
—_—
About
= Archive SBummany
Hera ta Submil - P 5 :
Onta A Data Archive Linking Physics & Biology
Teaarrsainrd Laasa! Dates Cammanis ‘Airiting a Azadmas
Seastrarn Swilch 1o Q Filiers:
Chukohi Sea R Mioara  F010-07-2d 90 The daia sel s qugrapnu:s,l Wiaw
Bamow L] Hio-08-12 in Frogeess.
Canyon
WE Cusschi Transect Datasel Tiilz AutfsnReseancher Transect
S USCGE  Z012-060%%  Thadalusel i ol
. Wi 0835 e
:-an o o RS Py Barrow Ganyon _ _ Barrow
i Cantral Ehukehd Sea AQN Garin Aghian Camyon
Baiie USCGHE FHMA-07-2500  The dain sel is Chirkow Basin
Canpon Haly 130818 n Progress. Southern Chukohs Sea —
[P Soudbern 51 Lawrancs ADN Rabar Pidkan Cafyen
Chubchi Saa :‘:: F aiooroti Cowtedon
Bamow e EMITEE 2o Researcher +
Fanyon Blarmow
DUt . . BOWFEST ‘Carnin Ashylan Canyon
Chabchi S ;:ﬁg S apnaroais Thedalss i Wessel *
[ . - nProgress.
Canyon - .
aar + Catharine Barchok, Bearrow
Souhar 51
CHADE Priplis Stabono, Joft Canyan
LaraTenn
e Manlh + Hepp, Sue Moo
Chirkars Banis
COGS S
?ﬁui 'sm wikid g:gﬁ:: " ::'""I' e Ehell - Cenoco Philips Tom Wiaingarrer, Bob g:r:qu
cukmses (200 5 P Erwhonmanial Prograen Dy, Johi B e
E™
Bamow B
Fanyon AN Anbert Hickart Eanyon
Bouen 51
Larwtonca
[
Chikoy Basin Canote Prilips - Shal E::::’n
Frasham :;ﬁg B idavdio Thedainse b Stalil Environmantal B Dary Loy
Chubchi S 7 0 0140723 InProgress. Frogram (CSESP)

HE Chuichi

Wasgal

Anniica
Parie

Healy

Anriky
Fariz

Rdystony
Bay

‘Wostward
Wind

‘Wostward
Wind

Distributed Biological Observatory

Keywords

chiarcphyll,
i A el
SUrazy, rafrienis,
zoplankian

i mammal
surdey,
Eooplankton

rafrignts, seabid
AUrEYE



DBO Data Policy

“DBO distributed data archive” is defined as a set of distributed international
data centers with a commitment to long-term data stewardship

In the USA, The DBO EOL data archive (http://dbo.eol.ucar.edu) is the
designated site for submission of a generic metadata file that identifies the
standard DBO

This template may be linked from other sites that are supporting the DBO
effort (e.g., the Alaska Ocean Observing System (AOOS) DBO workspace).

The DBO can serve as a framework for international research coordination,
specifically as being part of the Arctic Council Circumpolar Biodiversity
Monitoring Program (CBMP) and is a recognized task of the pan-Arctic
Sustaining Arctic Observing Networks (SAON) program, facilitated by the Arctic
Council


http://dbo.eol.ucar.edu
http://www.arctic-council.org/index.php/en/
http://www.arcticobserving.org

Suite of selected DBO data types and parameters

Conductivity, Temperature, Depth (CTD), Acoustic Doppler Current Profiler
(ADCP) data

bottle data for chlorophyll and nutrients

abundance, biomass and composition of Ice algae, phytoplankton,
zooplankton, benthic fauna (both infauna and epifauna), and fish

sediment parameters (grain size, organic carbon content, chlorophyll a
content)

seabird and marine mammal surveys

Mooring data (temperature (T), salinity (S), Currents, fluorescence, nutrients,
sediment trap

Satellite data (data presented are weekly averages of most recent data on:
(1) Chlorophyll Pigment Concentration; (2) Sea Surface Temperature (SST); (3)
Sea Ice Concentration; (4) Cloud Fraction, and (5) Winds and Sea Level
Pressure (SLP)

Other (a text entry): model output, other parameters being collected on DBO
lines, but not a core DBO measurement listed above.



3'4 DBO DATA WORKSHOP BRIEF AGENDA
March 8-10, 2016
PMEL/NOAA, Seattle, Washington, USA

Workshop Overview: We have 4 objectives for this workshop:

1.

Present results from the 2010-2015 DBO field program, in context if
papers to showcase results of the DBO international effort

Overview DBO data submission effort through the EOL open data site

Evaluate results new DBO transect lines in the Beaufort Sea, planned
western Chukchi Sea, and developing northern Barents Sea, and

Future efforts



Proposed international Pacific Arctic
climate observing sections
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Background color: dynamic height at 100dbar relative to 800dbar from Mirai and Louis S. St-Laurent

2008 cruises (Oceanic Beaufort Gyre)
Black vectors: average sea ice motion vectors for Nov. 2007- Apr. 2008 (Sea Ice Beaufort Gyre)

Symbols: Mooring array in 2012-2013 (TUMSAT/KOPRI/NIPR & WHOI)
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