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Ocean Acidification is not:
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Global Fossil CO, Emissions

Ocean
Acidification J
(OA) is: ’
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OA also is:

A direct reaction with carbonate

CO, +CO? +H,0 <> 2HCO;

Ca”" + CaCo,

Saturation State

Q phase = [Ca?*][cO5]
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= precipitate
dissolve
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’ EMERGING THEMES IN OCEAN ACIDIFICATION SCIENCE

Impacts of Coastal Acidification

on the Pacific Northwest
Shellfish Industry

and Adaptation Strategies
Implemented in Response

N wind velocity (ms )
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Pacific Oyster post-fertilization

QAragonite = 0.47
pCO2 = 1418 ppm
pH (total) =7.49

(YAragonite = 1.64
pCO2 = 403 ppm
pH (total) = 8.00

Images from Washington
State Blue Ribbon Panel on
Ocean Acidification
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Vulnerability and adaptation of US shellfisheries
to ocean acidification
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Complexity makes observing the
coastal zone challenging

air-sea exchange

@lxmg

sediment respiration '
exchange . open
E ocean

production

upwelling

COASTAL CARBON DYNAMICS

WHAT ROLE DO COASTS PLAY IN CONTROLLING OCEAN CARBON?

From NOAA PMEL Carbon Program




Observations within Alaskan EEZ
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The Burke-o-Lator (BoL)

Equilibrator

Wet Chemistry
Bench/ Control
TCO, stripper  Computer

and scubber +

i

! Measurement Suite:

< (1) Total dissolved
§y inorganic carbon; TCO,

(2) Carbon dioxide partial
pressure; pCO,

(3) Temperature
| (4) Salinity
. Liquid standards : \ Extras: e.g. O,, Chl

Gas standard tanks (air) From 1, 2, 3, and 4,
calculate pH and Q



“Putting an IOOS buoy in the water is like putting headlights
on a car. It lets us see changing water conditions in real time.”

- Mark Wiegardt, WCSH
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Combining datasets to evaluate variability
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Estimate how conditions have changed since Pre-Industrial

e P -0.09
k1Y
. A Y
R}l ,.y? , o 0.15
58°N R i\ s‘; LAWY -0.2
T LLI% o1 9
g - 2 025 §
i I " i 1 3 Bk P, G
se°N | fak \ \ o oy 012 T s B
e A t y P . = 3 2
bk L Y (Y. A 0 =
L ' | % 1%)
R ] ¢\ & & 5 7]
\ \ \ T 1-013 2 ¢ | 1035 3
54°N — i W % \ oy = 54 M \ c
7 & 4\ \ L\ s % B @ N— {1 \ =
[ ‘ \ \ G, R — [ \_@ﬂ A\ \. n Y e
$ -l | ‘g 014 o g N\ ! 1-04 5
: ! q Y 4 b 3\ W) | L * | ki
N " I — W "‘Q i
g 1 i R (] E o 3 o 045 5
52°N — | U 52°N | ¢ o
1 !\ \ \ \ G 015 \\ ) ﬁ L . W o
\ \ s O | | . ‘i - 0.5
50°N ER P \ \ ' . 016 5geN ‘% \ \ "\ IM&&J ";EL
AANNRREERR. | SN
"\ G S S i Deg @ LN S s e
) May Jun Jul Aug Sep ost -0.17 R B 4 .ﬁ M Jun Jul Aug Sep Oct NOV -0.6
135°W 125°W  Jan Feb Mar Apr 18 135°W 125°W  Jan Feb Mar APr &

A pH > in winter; A Q. ,, greater in summer



Washington State’s Strategic Response

December 2017

Strategy 1: Reduce CO,
emissions

Strategy 2: Reduce local land-
based contributions to OA

Strategy 3: Increase ability to
adapt and remediate the
impacts of OA

Strategy 4: Invest in ability to
monitor & investigate the
effects of OA

Strategy 5: Inform / educate /
engage stakeholders

Strategy 6: Maintain a
sustained and coordinated
focus on OA



Regarding Strategy 3: Increase ability to
adapt and remediate the impacts of OA
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