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IMPACT OF CLIMATE VARIABILITY/CHANGE ON BGC/ECOLOGY
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UNDERSTANDING NORTH PACIFIC CARBON CYCLE CHANGES

Decadal variability in the carbon cycle
and biogeochemistry of the North Pacific

Highlights from the NOAA/GCP/PICES synthesis and
modeling workshop
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Outline

* Introduction: Why studying North Pacific carbon cycle changes?
* Decadal changes in surface pCO,: observations and mechanisms
* Decadal changes in ocean interior properties

* Anthropogenic climate change: Detection and Attribution



Surface ocean pCO, observations
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SURFACE OCEAN pCO, NEAR HAWAII

pCQO, at in situ
temperature

trend after 1990:
2.3+0.55 ppm/yr

pCO, at constant
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(DIC and/or
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TRENDS IN SURFACE OCEAN pCO,
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Mechanisms for pCO, change:

pCO, = f(T,S,DIC,Alk)
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HAWAII OCEAN TIME-SERIES
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Mechanisms for salinity changes:
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LATITUDE

PENTADAL CHANGES IN SST AND TAU

WITH pCO2 TF-IEND CHANGES
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Outline

* Introduction: Why studying North Pacific carbon cycle changes?
* Decadal changes in surface pCO,: observations and mechanisms
* Decadal changes in ocean interior properties

* Anthropogenic climate change: Detection and Attribution



300in||‘Iil\JlIH\IIHAHH]\IH\III‘
L e
[ o« 9% men 2 e
el . X mTR 4
250 e
L . P, 427006
’DT} : _'_{;+r;—-+,; =5 * ey :
i A3 a0
= r e 7 12690
2 200 PN PG LA e
g - g0 . — T, < ° 4
e L -5 ¢ o o 4
- ¢ % o o7 268
£ L 0.000 sy = ] <0 o]
i ISOL— . O.—‘—"“.D‘—’_‘ Qg © -
= L o o _od2— < S i
) o -9 o .
< r - . o ]
- B T -
100 o . 0 __ -7 v
Feet T, o ° -
| . * n . -
50~I b b
1970 1980 1990 2000
year

Oyashio region (26.7-27.2 c¢)
0.9+ 0.5 umolikgtyear, 1968-1998

(~6 pmolkgiyear,1988-1998)

Ono et al. (2001) [7]

Westem Subarctic Gyre (27.0 65)
0.4 pmolikgfyear, 1949-2000

Andrey and Kusakabe (2001)[8]

SUMMARY OF

NORTH PACIFIC AOU CHANGES

Alaskan Gyre (c,=27.0)
0.3%+0.1 pmol/kg/yr, 1952-2000
Andreev and Watanabe (2002)

47°N, 165°E (26.4-27.2 &)
~~B umolkgiyear, 1987-2000

Vatanabe sfal. (2001)[10]

Station Papa (26.5-27.0 o)
~B pmolkgryear, 1993-2001

|05 Canada (2002 [11]

u"‘“

WHP P17N (26.0-27.2 o5)
~8 umolikgiyear, 1993-2001

This study

152°W (25.0-27.0 6o
~72 pmoltkgiyear,1981-1997

(~5 umolkgiyear,1991-1997)

Emerson etal (2001)[12]

Kumamoto



DECADAL OXYGEN CHANGES IN THE NORTH PACIFIC (1990s-1970s)
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* Introduction: Why studying North Pacific carbon cycle changes?
* Decadal changes in surface pCO,: observations and mechanisms
* Decadal changes in ocean interior properties

* Anthropogenic climate change: Detection and Attribution



THE CLIMATE CHANGE DETECTION CHALLENGE
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Implications for anthropogenic DIC
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Conclusions

* First initial steps: Many challenges, few answers yet
(much more to come, >15 publications planned)

* Good progress toward the integration of observations
and models.

* Data synthesis and modeling activities need to be

continued... (annual workshops, etc)



The End.



Role of SST variations on pCO, variability
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Tropics: pCO, anomalies are DIC controlled
Sub-tropics: pCO, anomalies are SST controlled
Sub-polar gyres: pCO, anomalies are DIC controlled



DECADAL CHLOROPHYLL CHANGES

(1997-2002) minus (1979-1986)
SEAWIFS BLENDED CHLOROPHYLL SUMMER (Jul-Sep)

80

-
=

RB3ABREREELBIBowooing

e et

60

COo000oO00D000CO0O ., Liitny

a2

—
=

gloog

Decrease in sub-
arctic Pacific

33383

Small decrease in
subtropical Pacific

T COD00000 Ly
=

=l 7 b a2 P = 0
[ l=]=T=l=F=Td P}

Increase in marginal
Seas and Tropical
Pacific

i 0 @ 0 @ 0 @ @ @ i @
T T T L L LI

bkt =1 =
oo

—T

—
60 30

Gregg and Conkright (2002)



NPAC CENTRAL GYRE

Productivity changes?
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LAND-OCEAN PARTITIONING OF
ANOMALOUS CO, FLUXES
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