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Question....

How do the various; Scales; of
climate variability/ projeciienio
marine ecosystems (ChIerepnyil )iz




Different spatial patterns; off tempoeralfchanee
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Different freguencies ofi temperal\Varraueni,

Victoria Pattern* (annual valu

OCTS & SeaWiFS

PDO Index (monthly vajes)

NINOS Index (monthly values)
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Dilemma...

How to address the guestion oif ol
temporal and spatialivaraeiniaAwibaE

SNNEEORAINITIIMESENES datasets, With long
HINENSCAIES UL SPArS tialf resolution
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Outline

Blo-gnysiceal cotlollipef < enlleife) o)l
EeiniENESINESICE EXVeauiiity i chloropnyil and
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NAICALIoNS o1 Climate-scale varianility in
chioropnylifdata?
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Regional differences; in bio-physical coupling

chloropnyil-thermociine correlation

Wilson & Coles, submitted, 2004




Regional differences; in bio-physical coupling
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Regional differences; in bio-physical coupling

chloropnyil-thermociine correlation

Wilson & Coles, submitted, 2004




Regional differences; in bio-physical coupling

chiloropnyil-thermociine correlation

Wilson & Coles, submitted, 2004




Regional differences; in bio-physical coupling

Euphotic Zone

o
ChIoroprIT

chloropnyil-thermociine correlation

Wilson & Coles, submitted, 2004




Regional differences; in bio-physical coupling
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Different freguencies ofi temperal\Varraueni,

] Victoria Pattern l I i
" : OCTS & SeaWiFS :

PDO Index

] NINOS3 Index | i
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Chlorophyll Variability: & EIFNIRG

Monthly Chlorophyll deseasoned Mode 1, 13.0%

10°E 120°E  140°E 160E 180° 160W 140W 120W 100W 80°W

1997 1998 1999 2000 2001 2002 2003 2004 2005




SSH Variability: & ElI'NInG
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SST Variability: & EIFNIRG
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Bio-physical Coupling
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Equatorial ChloerophyllVarianiiity
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lron & the EUC




Chlorophyll Variability: & EIFNIRG

TAO/TRITON Equatorial ADCP moorings
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Chlorophyll Variability: & EIFNIRG

TAO/TRITON Equatorial ADCP moorings

1997 1998 1999 2000 2001 2002 2003 2004

3 femporal Component




Bio-physical Coupling

Chnioropnyil




Bio-physical Coupling

Chnioropnyil
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Part IIb




SeaWIES (97-04) versus CZCS (VO=65)

] Victoria Pattern i
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PDO Index
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Transition Zone Chlorophyil ErenRt (IzEkE)

Chlorophyll a m-3
003 010 030 1.00 3.00 10.00 30.00

The TZCFE is an iImportant
migratory and feraging
pathway: in the North Pacific.

Seasonal variabiility

summer winter
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July: TZCE
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Januany TZCE
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Long-term TZCE varianiby
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Long-term TZCE varianiby

| Victoria Pattern (from Bond et al. [2003])
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PDO Index

Minimum winter latitude of TZCF (from Bograd et al. [2004])




Part I}

SUiMmER/ el regional stL




Summary: of previeus studies

- ' Venrick et al. [1987
Falkowski & Wilson [1992]
Polovina et al. [1995]
McClain et al. [1996]
Sugimoto & Kazuaki [1997]
Sugimoto & Kazuaki [1998]
Karl et al. [2001]

Gregg & Conkright [2002]

’ Ono et al [2002]
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Summary: of previeus studies
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Chlorophylliincreasing?

Some Indicatl

crilerepnyIlIS INcreasing...
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from Polevina et al. [1995]

Hawaiian Islands

197 7-88
VS.
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from Falkewski & Wilsen [1992]
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Chlorophyll decreasiing?

ndications

ecreasing...




from Sugimoto and Tadekere: 1996
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from Karl et al. [2004]
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from Falkewski & Wilsen [1992]
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No Chlorophyil trend?

ARE INFSOmMeE places

No clear trend...




from Polevina et al. [1995]

197 7-88
VS.
1960-76

No obvious
change
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from Limsakulfet al. [2004]

Winter,
Chlorophyil

Chilerephyil
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from Sugimoto and Tadekere: 1997

..Central subarctic Pacific..
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from Sugimoto and Tadekere: 1997
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Chlorophyll decreasing...
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Chlorophyil increasing..-
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No: Chilerephyilitrend:..
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from Peterson & Schwing [2003]

ZeoplcRkieon (CalCOEl)
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from Venrick et al. [1967]




Ocean Temperature Changes
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from Venrick et al. [1987]
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from Gregg & Conkiight [2002]
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from Gregg & Conkiight [2002]
Summer Difference (SeaW|FS CZCS)
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Decadal Differences

1999-2005

Chioropnyil
([1997/2004) - (1979/66)




Chlorophyll Variability - [Long:ternm trena
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Monthly Chlorophyll, deseasoned Mode 2, 9.8%
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Conclusions — specific




Conclusions, — general







