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olumnunyvenieRy eI anthropogenic CO, That has accumulated in
Theroceantetiween 1800xand 1994 (mol mi2)

Mapped Inventory 106x17 Pg C
+ marginal seas 6+ 6 PgC

+ Arctic Ocean 6+ 6PgC
Total Inventory 118+19 Pg
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Because the ocean
mixes slowly, half of
the anthropogenic
CO, stored in the
oceans is found in the
upper 10% of the
ocean.
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Near Hawaii (17N—24N; 165W—-155W)
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North Pac;iﬁni;e_mperature Changes (2004 1994)

P2-2004 Temperatur B0'W 150'W 140°W W 120w 1HOW

160W 150°W 140°W 130°W 120°W

G000

® [_arge positive and negative
temperature differences in the upper
1000 m that correspond with salinity
and AOU differences.

4000

2004 PICES XI11 S8 - The Impacts of Climate
Change on the Carbon Cycle in the North Pacific

140°E  150°E  160°E  170°E  120° 170%W 160°W 150




NG Paciﬁbﬁa_lmlty Changes (2004 1994)

__ 2004 Salt

150°W

1 50'E . EOW
’ A > - e i
f s I ’ - . N = = 2
ama " L 3
F) »
# b - - ‘
’ - ; gt 2 4 . ’
.
N
i

140"W 130"W 120'W

=z

s00J3A2

TUTF#’;?&»J&:&#J&Ji*PIn’lrr!"@!“!”’!'&“'

1000 N
: ¥ - [ A ik - L
2000 - 4 P K ' e
+ e ool
TR e M : { 2 ; 20N
140 1S0E W0E  170E 180 170w WOW  IS0W  1A0W 130w 120w 110w

® [ arge positive and negative salinity
differences in the upper 1000m that
correspond with temperature and AOU
differences.

2004 PICES XI11 S8 - The Impacts of Climate
Change on the Carbon Cycle in the North Pacific

40°E 150°E  160°E 170°E 180° 170°W 160°W 150%W 140°W 130°W 120°W



1000

&000

P2-2004 AQU

Ol PaCIicVAOU Changes (2004 1994) |

P2-1994 AOU

2000

M000+

M0°E 150°E 160°E 170°E 180° 170°W 160°W 150°W 140°W 130°W 120°W

. 300

280

260
-

240

130°E

20°N

® | arge positive and negative AOU
differences in the upper 1000 m
that correspond with temperature and
salinity differences.

2004 PICES XI11 S8 - The Impacts of Climate

140" 0] 160
-m'NI # :
¢ ] " b
::::: ma ~et =7,
1‘ f1 I e b S s .
3 . o
..,_-,.T; g e g g g g g g
. e
ki
20N . i N oy = e
s 2 1 P ! s
130°E 140'E 180°E 180'E 170'E 180° 170w 180°W 150°W 140°W 130°W 120°W 1w

Change on the Carbon Cycle in the North Pacific
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DIC increase in the mixed layer of the North Pacific Ocean
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MLR approach: DIC = a0 + bS + cAOU + dSi(OH
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DIC MLR Residual Comparison
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DIC increase on Isopycnal Surfaces of the North Pacific Ocean
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Pacific Decadal Oscillation
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Decadal Changes in the CO, Source from the equatorial

Pacific Ocean after Takahashi et al (Science, 2003)
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PNIESEaiExchange and ventilation processes are the primary

ONIGIOIFDIC Increases in the surface and intermediate waters
~he INOKth Pacific.

2 . e [iaVe elserved recent increases In the air-sea exchange flux

,_f _fof €0O7 In'the tropical Pacific since about 1994, consistent with

the relbound of the meridional overturning circulation reported
By McPhaden and Zhang.

3. Decadal changes in pCO, distributions are consistent with PDO
shifts.
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