Regional Carbon Budgets:
The Pacific-Arctic Region

Jeremy T. Mathis, Jessica N. Cross and Wiley Evans

Coastal CARbon Synthesis (CCARS) Workshop
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Overview of the Pacific-Arctic Region
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Gulf of Alaska CO, Flux Synthesis

60°N P

60°N 2

85N [ A

- el ’ e R A
_______ R bl M Alexander

‘., Archipelago . ' ' — L N \ S \
Mar| . R Apr

. _Queen N 25, ’ WA AT ) 'w
i, ~\Charlotte 55 o ¥ o \
#7 ' Sound

50°N

85N | o WA IO
e - o ot ‘\,

60°N

S5°N | < / WA

55°N

80°N £ o— Sepl VAR A

Nate 4

ok \
(A

S5°N | AT WA

50°N : = — G\
160°W 150°W 140°W 130°W ~ \ %)

SO°N s . — N

. o Nov,

AN

Estimates showed substantial atmospheric |
CO, uptake between 14 and 34 Tg Cyrt. 1 SN i =

S0°N - - - - . — - - - e
160°W 150°W 140°W 130°W 160°W 150°W 1200 130°W

Sea-air CO, flux (mmol CO, m? d-)
Evans and Mathis, 2013 8 & o ¥ 9




Enhancing and Expanding the Observations

PMEL Carbon Wave Glider

Autonomous platforms could increase our observational coverage by
several orders of magnitude.



The PMEL Carbon Wave Glider
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The PMEL Slocum Glider

We can use the DO data from the gliders to «.
estimate NCP at the surface and respiration
at depth.
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Bering Sea CO, Flux Synthesis
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We estimate that the average annual Bering Sea CO2 sink is ~6.6 Tg C yr.

Cross et al., in press (JGR-Oceans)



Bering Sea Carbon Budget

* Resolved carbon inputs in the Bering Sea in 2008 and 2009
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NCP : a
~100 Tg yr
Domain 2008 NCP 2009 NCP
TgCyr' TgCyr!
NC 207 +5 —-135+11
SC 125+4 41+7
Total 33.1+6 —-94+13
NM 274 +8 32+27
SM 20.6 +8 43.6 +27
Total 48 + 11 75.6 + 38
SO 202+ 3 31+9

Cross et al., 2012,

DSRII, 65-70
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DOC (pmoles kg*') 900 + 7.0 199.8
DIC (umoles kg ") 1480 + 4.2 -

Mathis et al., 2011a; JGR, 116(C2), From Striegl et al., 2007 and
Wang, 1999.



Bering Sea Carbon Budget

Regional carbon budget
partitioned NCP by
pelagic and benthic
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Bering Sea Carbon Budget

Gas Exchange:
Gas Exchange: Seasonal CO, source

Gas Exchange: Seasonal CO, sink Riverine Input:
High pCO,, low TA
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CANADA
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(1) Synthesized available
2003-2012 data for western
Arctic coastal ocean

(2) First comprehensive data-
based carbon sink estimate
for this region of 12 Tg yr-!

Evans et al., in prep. (Continental Shelf Research)

Western Arctic CO, Flux Synthesis
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Western Arctic Carbon Budget
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The Coupled Bering-Chukchi Sea Carbon Budget

Summer Conditions (sea-ice free period)
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Summary of Uncertainties in the Pacific-Arctic Region
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Air-Sea CO, Flux
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