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OCEAN CARBON BUDGET

AND ITS ANTHROPOGENIC PERTURBATION
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Co-VARIANCE OF SST AND CHLOROPHYLL
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partial pressure of CO, [patm]

ApCO, [patm]

COASTAL pCO» VARIATIONS IN MONTEREY BAY
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THE PREVAILING "PARADIGM"

Meso- and submesoscale processes increase oceanic
productivity as they tend to increase the net flux of
nutrients into the euphotic zone

(as a result of a "rectification” effect)

cold SST / high chlorophyll warm SST / low chlorophyll
_——— sealevel

CYCLONIC EDDY ANTI-CYCLONIC EDDY

adapted from MoGillicuddy et &l [T898)



REGIONAL OCEAN MODELING SYSTEM
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STATE-VARIABLES AND PROCESSES OF
ECOSYSTEM/BIOGEOCHEMICAL MODEL
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IMPACT OF MESO-SCALE PROCESSES

EDDY LINEAR

42°M

40°M

126"W 1247w 122w 120w

1I6°W 124°W 122°W 120°W

42°N

40°H

38N

36°H

34N +— =
126° 124°W 122 120°W

42°MH

A0

38°M

J6°M

34N
126W 124%W 122 120

EDDY-LINEAR

42°N 15
E 13.5
12
10.5
a
40°N 7.5
B
4.5
3
1l
38N 0
-1.5
-3
-4.5
—6
36N -75
-3
—10.5
-12
-13.5
34N 4 ; -15
126°W 1245 1237 120
42°N - !
3
40°N - 2.5
2
| 1.5
5
38N -
36°N - -2.5
-3
-3.5
i —4
-45
347N . . . . . -5
1267w 1245W 122°W 120°W

Gruber et al. (in prep)



CARBON BUDGETS: DIFFERENCE EDDY-LINEAR
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DIFFERENCES EDDY-LINEAR
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@ northerly wind

warm, nutrient poor, cold, nutrient rich,
CO, neutral CO, supersaturated







SANTA MONICA BAY OBSERVATORY
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SANTA MONICA BAY OBSERVATORY:
MOORED pCO2> OBSERVATIONS
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pCO, [patm]

SANTA MONICA BAY OBSERVATORY:

40

30 |

20 |

10 |

0

-10 T

20 ¢

-30 [

40 |

-50

pCO,» DRIVERS

observed pCO»
SST driven pCOs variations
DIC driven pCO, variations

'L

|

s
|
v‘

30 June 1 July

2 July

3 July

Leinweber et al. (in prep)



SANTA MONICA BAY OBSERVATORY:
ATMOSPHERIC AND OCEANIC pCO»
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Flux bias [%]
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REQUIRED SAMPLING FREQUENCY?

3 to 4 hour interval
may be sufficient

Sampling frequency [hours]
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pCO, [ppm]
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SANTA MONICA BAY OBSERVATORY:
AGGREGATED SEASONAL CYCLE OF PCO2
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phosphate [pmol/kg]

NUTRIENT RELATIONSHIPS
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MODIS January 6, 2003




SUMMARY

* Addressing the Coastal carbon cycle represents a formidable
but exciting challenge.

* Challenges that needed to be addressed:
* Meso- und sub-mesoscale variability with strong impact on the
mean state
* temporal variability on all scales
* full range of processes including sediment interactions, rivers,
atmospheric deposition, etc.
BC i

Nevertheless, concepts developed for the open ocean are
still applicable!






ROMS

SATELLITE
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MODELING AN UPWELLING EVENT (MARCH 2002)
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THE NEXT STEPS?

SeaWiFS (Chlorophyll-a, annual mean) ROMS (0.25°) with FGM
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Open questions:

Margin-open ocean exchange Sediment interactions
Local versus remote forcing Land-river-ocean loop
Cross-biome variance Anthropogenic forcing

Coupled biogeochemical cycles






