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WATER MASS INFLUENCES ON THE CALIFORNIA CURRENT
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OBSERVED TRENDS IN PHYSICAL & BIOGEOCHEMICAL PROPERTIES

Line 93 Mean Autumn Spiciness
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Bograd et al. (2015)
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OBSERVED TRENDS IN PHYSICAL & BIOGEOCHEMICAL PROPERTIES

Line 93 Mean Autumn Spiciness Line 93 Autumn Spiciness Trend
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OBSERVED TRENDS IN PHYSICAL & BIOGEOCHEMICAL PROPERTIES

Stn. 93.30 at 6, = 26.5

Line 93 Mean Autumn Spiciness Line 93 Autumn Spiciness Trend
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OBSERVED TRENDS IN PHYSICAL & BIOGEOCHEMICAL PROPERTIES
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OBJECTIVES

0 QUANTIFY WATER MASS CONTRIBUTIONS TO SOUTHERN CALIFORNIA CURRENT
O INVESTIGATE SPATIAL AND TEMPORAL VARIABILITY

 LOW-FREQUENCY VARIABILITY (TRENDS OR CHANGE POINTS)

e EFFECTS OF EL NINO — LA NINA
O INFER MECHANISMS OF BIOGEOCHEMICAL TRENDS IN CALCOFI DATA

e CHANGES AT SOURCE? ALONG ADVECTIVE PATHWAY? LOCALLY?

O CLIMATE CHANGE IMPACTS
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WATER MASS INFLUENCES ON THE CALIFORNIA CURRENT

Thomson and Krassovski (2010)
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WATER MASS INFLUENCES ON THE CALIFORNIA CURRENT

World Ocean Database, 1984-2016

Temperature (°C)

]

Thomson and Krassovski (2010)

Salinity

Pacfic Equatorial Water (PEW)
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WATER MASS INFLUENCES ON THE CALIFORNIA CURRENT
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WATER MASS INFLUENCES ON THE CALIFORNIA CURRENT
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EXTENDED OPTIMUM MULTIPARAMETER ANALYSIS (OMP)

SIX WATER MASSES: (PEW, PSUW, ; UPPER AND DEEP)
SIX VARIABLES: T, S, O,, NO,, PO,, SIO,
SIX EQUATIONS + CONSERVATION OF MASS

SOLVE FOR % EACH WATER MASS IN CALCOFI DOMAIN [1984-2017]

Tomczak and Large (1989)
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EXTENDED OPTIMUM MULTIPARAMETER ANALYSIS (OMP)

SIX WATER MASSES: (PEW, PSUW, ; UPPER AND DEEP)
SIX VARIABLES: T, S, O,, NO,, PO,, SIO,
SIX EQUATIONS + CONSERVATION OF MASS

SOLVE FOR % EACH WATER MASS IN CALCOFI DOMAIN [1984-2017]
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SEASONAL MEAN PSUW CONTRIBUTION IN UPPER THERMOCLINE

%PSUW IN CALCOFI DOMAIN AT 6y = 25.8

Spring Summer

0O SEASONAL MEAN PSUWW CONTRIBUTIONS IN UPPER THERMOCLINE
0 WATERS AT THIS LEVEL ARE 55-60% PSUW THROUGHOUT
0 HiGH PSUW OFFSHORE - INFLUX OF CALIFORNIA CURRENT; LOW INSHORE

0 MINIMUM INSHORE PSUVW CONTRIBUTION IN WINTER
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SEASONAL MEAN ENPCW CONTRIBUTION IN UPPER THERMOCLINE

% IN CALCOFI DOMAIN AT 64 = 25.8

O SEASONAL MEAN CONTRIBUTIONS IN UPPER THERMOCLINE
0 WATERS AT THIS LEVEL ARE ONLY 5-15%

O HIGHEST IN SOUTHWEST CORNER AND INSHORE
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SEASONAL MEAN PEW CONTRIBUTION IN LOWER THERMOCLINE

%PEW IN CALCOFI DOMAIN AT 6y = 26.5

SEASONAL MEAN PEW CONTRIBUTIONS IN LOWER THERMOCLINE
STRONG CROSS-SHORE GRADIENT IN DISTRIBUTION OF PEW
50-60% PEW CONTRIBUTION IN NEARSHORE REGION

STRONG SEASONALITY — MORE PEW IN SUMMER-FALL (STRONG CUC)
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TRENDS IN SOURCE WATER CONTRIBUTIONS: PSUW AT 80.80

CALCOFI STATION 80.80 (CALIFORNIA CURRENT)

TIME-DEPTH PLOT OF PSUW AT STATION 80.80

SEASONAL VARIABILITY IN SURFACE LAYER
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TRENDS IN SOURCE WATER CONTRIBUTIONS: PEW AT 93.30

CALCOFI STATION 93.30 (CALIFORNIA UNDERCURRENT)

TIME-DEPTH PLOT OF PEW AT STATION 93.30

36°N

— HIGHEST PEW CONTRIBUTION AROUND o, = 26.5 (CUC)
el

93.30 - California Under current
93.110 - Offshore Oligotrophic

(a)

34°N +

)
)
O STRONG INTERANNUAL VARIABILITY: TREND TO HIGHER PEW
)

o HIGHER PEW CONTRIBUTION IN EL NINO YEARS (STRONGER

1ZEW 20W 1127
Ling
CuC
FACIFIC
Line 90 . CTEAN
30°N Line 83 !
N \

126"wW 124°W 122w 120°wW 118"W

INTERNATIONAL SYMPOSIUM ON CHANGES IN TRANSITIONAL AREAS OF THE PACIFIC APRIL 23-26,2018 LA PAz, MEXICO



WATER MASS CHANGES ASSOCIATED WITH ENSO EVENTS

WINTER Z AND %PSUW IN CALCOFI DOMAIN AT 6y = 25.8

DEPTH

%PSUW

O MEAN UPPER THERMOCLINE DEPTH, PSUVW CONTRIBUTION DURING EL NINO, LA NINA
O HIGHER PSUW CONTRIBUTION OFFSHORE, LOWER INSHORE DURING EL NINO

0 HIGH PSUW CONTENT WITHIN CALIFORNIA CURRENT CORE DURING LA NINA
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WATER MASS CHANGES ASSOCIATED WITH ENSO EVENTS

WINTER Z AND %PEW IN CALCOFI DOMAIN AT 6y = 26.5

DEPTH

%PEW

0 MEAN LOWER THERMOCLINE DEPTH, PEW CONTRIBUTION DURING EL NINO, LA NINA
O HIGHER PEW CONTRIBUTION INSHORE DURING EL NINOS (STRONGER CUC), LESS

DURING LA NINA
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WATER MASS CHANGES ASSOCIATED WITH ENSO EVENTS

WINTER Z AND %PEW IN CALCOFI DOMAIN AT 6y = 25.8

DEPTH

%PEW

O MEAN UPPER THERMOCLINE DEPTH, PEW CONTRIBUTION DURING EL NINO, LA NINA
O HIGHER PEW CONTRIBUTION DURING LA NINA, BUT ISOPYCNAL MUCH SHALLOWER
O ALTHOUGH WEAKER PEW CONTRIBUTION DURING LA NINA, STRONGER UPWELLING

MAY TAP THIS NUTRIENT-RICH WATER MORE EFFECTIVELY
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SUMMARY

0 OPTIMUM MULTIPARAMETER ANALYSIS (OMP) IS A USEFUL TOOL FOR

CHARACTERIZING WATER MASSES
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SUMMARY

0 OPTIMUM MULTIPARAMETER ANALYSIS (OMP) IS A USEFUL TOOL FOR

CHARACTERIZING WATER MASSES

O LOW FREQUENCY VARIABILITY IN WATER MASS CONTRIBUTIONS IN SOUTHERN
CALIFORNIA CURRENT
e TREND TOWARDS A STRONGER UNDERCURRENT/PEW INFLUENCE
e STRONGER UNDERCURRENT/PEW INFLUENCE DURING EL NINO EVENTS
e STRONGER UPWELLING DURING LA NINA MAY TAP NUTRIENT-RICH PEW

MORE EFFECTIVELY

 WATER MASS TRANSFORMATION ALONG ADVECTIVE PATHWAY (NOT SHOWN)
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SUMMARY

0 OPTIMUM MULTIPARAMETER ANALYSIS (OMP) IS A USEFUL TOOL FOR
CHARACTERIZING WATER MASSES
O LOW FREQUENCY VARIABILITY IN WATER MASS CONTRIBUTIONS IN SOUTHERN
CALIFORNIA CURRENT
e TREND TOWARDS A STRONGER UNDERCURRENT/PEW INFLUENCE
e STRONGER UNDERCURRENT/PEW INFLUENCE DURING EL NINO EVENTS
e STRONGER UPWELLING DURING LA NINA MAY TAP NUTRIENT-RICH PEW
MORE EFFECTIVELY
e WATER MASS TRANSFORMATION ALONG ADVECTIVE PATHWAY (NOT SHOWN)
O FUTURE WORK:
e UPWELLING SOURCE DEPTH VS. UNDERCURRENT LOCATION & STRENGTH

 BIOLOGICAL IMPLICATIONS OF DIFFERENT WATER MASS DISTRIBUTIONS
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CLIMATE CHANGE IN THE CALIFORNIA CURRENT

Jacox et al. (2015)

o Changes in nutrient content of source waters ...?
o Changes in stratification ...?
o Increased hypoxia and ocean acidification ...?

o Plasticity of species dependent on coastal upwelling ...?
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QUESTIONS?
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