Aj | %t Results |
of ViANITODA
Sea to Air CO,, Flux In the Southern
. oservation Science Average sea surface pCO, (patm) | | sen
Hudson Bay — James Bay Region | L eon o s
y y g Bel = areas represent CO,, depletion
. . | 2 relative to the atmosphere. The 55°N
Nicholas Decker?, Tim Papakyriakou!, Dave Capelle?, Zou Zou Kuzyk?, C.J. Mundy?, wenie —<2 | |red box indicates approximate
Yekaterina Yezhoval2, Kristina Brown? counoation ¢ | |atmospheric pCO, over the saon
sampling period.
In response \ The Arctic Ocean'’s We measured the It is estimated Further
poster | Atmospheric \ - to this, CO, low salinity and surface pCO, of that the region work is o
Summary / O2!S 11SIng ) uptake by the temperature Southern Hudson  )acts as a weak )needed to V. |-
globally. ocean is allow for increased /Bay and James Bay, / CO, sourceto / determine 5Z°N
Increasing. CO, absorption. an unstudied region. drivers. || s (Matm)
= i % 2 o 86°W 84°W 82°W 80°W 78°W
60°N ¢ ( \
Seawater an d o0 * S The relationship between surface water
R st =1y pCO, and the environmental variables
Atm OS h e rl C CO 2 y . salinity (psu) and temperature (°c). R
p 2 Y P emreue ) || Values for Pearson’s product-moment.
58°N
Since the pre-industrial era, atmospheric CO, levels Means Flux Metrics

have risen dramatically. Consequently, the Atmospheric CO,| Surface Water Water

concentration of CO, within the ocean has also risen seon (uatm) pCOz (Hatm)  Temp (°C) Mean S.D. Min Max

Why? 456 9.8 27 38 -6 21

Balance of sources and sinks 453 9.3 1.5 33 -27 15

4?:% 2023 417 477 10.1 37 37 -7 20

- N Al 416 462 9.7 25 37 -27 21

10 -
— o~ N

Flux 1S measured In
mmol CO, m~ day

vv“ \ -
R Ocean sink

/3
/oA ~ /7In \ \,I -~/
oV \/V\Iv-f \
\Y // \I v v \’
\

10

52°N 3

-20 - =
Total estimated sources do kS o

-30 4 not match total estimated E 56°N Net C02
sinks. This imbalance is an §

-A() 4 active area of research. 2 SOUI‘CG '[O
S, | atmosphere

1860 1880 1900 1920 1940 1960 1980 2000 2022

55°N

The Arctic ocean plays an important role in regulating SO uth ern We conducted 3 years of cruises to collect inorganic T

the carbon cycle by absorbing CO.: carbon system data in a previously unstudied region| | ssn atmosphzr-e cO, f:ux :
e . . . measured in mmol m-
- Source: contributes CO, to the atmosphere H U d SON * Region is undergoing rapid alteration due to dayl. Dark areas

represent areas of
atmospheric CO,
absorption while light
areas correspond to CO,
release. Fluxes

CO, flux |
(mmol CO, m2 day-1) presented are a gridded

| continuously 51N R = | average from all three
these are among the hardest areas to estimate. 86°W 84°W 82°W 80°W 78°W years of sampling.

S e a.Wa.te r p C 02 F I UX The Southern Hudson Bay - James Bay region is a CO,

Flux Is a quantification of CO, exchange between the ocean and the atmosphere. source fo the atmosphere. N eXt Ste pS

How does this compare to similar regions?

 Sink: removes CO, from the atmosphere climate change 53°N

B ay an d * August of 2021 -2023

* Visited the Belcher Islands in 2022 and 2023

system calculations, we may begin to close this gap. J m B
/ Y BES J9P a. eS a.y * Collected pCO,, temperature, and salinity data
As coastal environments are dynamic ecosystems,

he oo

Y

Goal: By preforming small scale regional carbonate

52°N -20

Flux may be estimated using the equation:

Mean Mean
Net CO, Dependent on Mean gridded sea surface salinity Reference Shelf Sea Season Flux  Depth
exchanged » CO, transfer velocity _ temperature, l(Jandue)rvT:)?Ssl;/rsetgrrt:thir;itszgplgurs Flse et al. (2008)  Hudson Bay Fall 0.7 150
2 . .
between seawater . sgllmty, and represent low salinity, and dark Tat/ilzuar\?vtj(zgc(j)?)) oot Son S 100 .
and atmosphere > CO, solubility — wind speed colours represent high salinity. |
Hudson Bay  Spring - early
P — - _ Ahmed et al. (2021) . 5.1 150
| | S ER \ - | =3 and Strait Summer
Fow—atm = k O(pCOZ(sw) — pCOZ(atm)) " .| B This Study SHB-JB Summer 2.5 50
J | ] ‘ e
v These 56°N ' | When compared with other shelf seas, it is clear southern References, about
. .. _ variables N Hudson Bay and James Bay are exhibiting different behaviour. me, the inorganic
!D O:.Sltlve L .(F > 0) (Dn‘ference _between th_e \ control the 5 What's causing the behaviour to differ from these other carbon system, and
Indicates emission concentration of CO, in the |_ 4 and . regions? more!
(CO; oc_ean fi[O atmosphere) >atmosphere : S rsnpaegenitlajlde of B » || The answer may lie within the river systems of the area
: !\Iegatlve ux (F S 0) ! and concentration of CO, CO. flux + The salinity measurements from the cruises mimic the
indicates absorption In the ocean ’ 2 SN distribution of pCO,,.
(CO, atmosphere to ocean) » Pearson’s product-moment indicates moderate
The temperature and salinity 52°N relatic?nship with salinity; however, relationship is more
This controls the direction of of the Arctic Ocean contribute complex.
CO. flux < . . e CO s * River signal data (CDOM, d180, etc.) may help to
z Y lliiees=inie) eliine 2 e i S e decipher major controls within the region




	Slide 1

