Nereus Program Annual Meeting 2016 \\

MARIA DE OCA

Duke

UNIVERSITY



Thank you \\

NEREUS
¢ EalCale b
TOMOKA SWEET
LINDSAY LAFRENIERE . YEIR
YOSHI OTA =/ £

THE NIPPON

FOUNDATION




Research\\
CLIMPP. PHYTOPLANKTON. BAYESIAN. WEBSITE. PACIFIC.

Outreach \\
CONSULTING. INNOVATION. DIVERSITY. COMMUNICATION.



Research\\

Does a Bayesian modeling approach capture
P®,,t dynamics in the equatorial Pacific?



PBopt = Maximum biomass-specific photosynthetic rate in a water column

Relevance:

-Photosynthetic efficiency

-Parameter of satellite production models




Generalized Joint Attribute Modeling (GJAM)

W, ~ MVN (1, 5)
u; = PBx;

Prediction modeling with all data types and all responses jointly

Posterior simulation through Gibbs sampling using non-
informative priors for both 3 and 2.

Assumptions:

x, = SST. + MLD, + PAR,
w, = PPopt, + CHL+ IPP,

Clark et al. (2015)



Sensitivity PBoot B

SST SST
MLD -MLD

PAR

MLD has a bigger (-) effect on P8_ . than SST

l

Nutrient limitation

opt



PB,: CHL IPP

PE. 0.6 -0.07 0.1

CHL -0.07 0.4 0.1

IPP 0.1 0.1 0.4

Much of P8 variance remains unexplained
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PREDICTION

GJAM in-sample prediction and standard model
do not capture P variability

e Standard
GJAM
o o
D
15
=
-
Q. LR J
Lt
c o
... - ¢
2 0 2 4 6 8 10 12

Observed



CONCLUSIONS

In the equatorial Pacific P8, is not explained by the physical
variables that should control productivity

It is controlled by something else? Fe? Barber & Chavez (1991)

It is controlled by those physical variables but P®,; does not
capture their effects? Cote & Platt (1984)

It's about the data?



CONCLUSIONS

PB
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Coteé & Platt (1984); Forget et al. (2007)
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Friedrichs et al. (2009)

-Spatial sample distribution over time
-Time series vs transects
-Scale mismatch
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Regulation of primary productivity rate in the
equatorial Pacific

R. T. Barber
Duke University Marine Laboratory, Beaufort, North Carolina

F. P. Chavez
Monterey Bay Aquarium Rescarch Institute, Pacific Grove, Ca

Abstract

Analysis of the Chl-specific rate of primary productivit
concentration at > 300 equatonial stations provides an
regulate primary productivity rate in the high-nutrient, *
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Fig. 5. The Chl-specific primary productivity rate
(P*) as a function of 60-m NO, concentration (@). The
valucs given are mean and standard error (SE) of the
mean for each NO, bin. The regression was determined
with the first cight points; the mean Galapagos rate (O)
for the 19 stations adjacent 10 the islands was not in-
cluded in the regression, but note that 1he observed
value 15 close 10 the value predicted by the regression,
The limited P* of ~36 mg Clmg Chl) ' 4" is the mean
of the last seven NO, bins,




Year

1983
1985
1986

1987

1988

1989

1990

1992

1993

1996

Month

Dec
March-April

Jan-March
Nov-Dec

June-Jul
Jul-Aug

Sept-Oct
Oct-Nov

Feb-March
March-April
April-May
May
June-July
July
Oct-Dec
Oct-Nov

Feb-April
April-June

Oct-Dec

April-May
June-Jul

Feb-March
March-April
Aug-Sept
Sept-Oct
March-May
Sept-Dec
Oct-Nov
Nov

April-May
May-June

Longitude

85-95°W
85-95°W

130°E-170°W
122-165°E

90-150°W
147-165°E
122-165°E
110-140°W

150°W
133-137°W
122-165°E
140-170°W
110-140°W
110-135°W
110-145°W
122-165°E

105-140°W
85-175°W
110-148°W
110-140°W
122-165°E

140-170°W
140-143°W
135-140°W
140-145°W
110-170°W
77-140°W

90-150°W
89-93.5°W
165°E-150"W
111-104°W

Ship

Endeavor
Wecoma

Xiangyanghong
Xiangyanghong

Researcher

Oceanographer
Xiangyanghong
Oceanographer

Wecoma
Wecoma
Xiangyanghong
Oceanographer
Oceanographer
QOceanographer
Oceanographer
Xiangyanghong

Discoverer
Malcolm Baldridge
Discoverer

Malcolm Baldridge
Xiangyanghong

Thompson
Thompson
Thompson
Thompson
Discoverer
Researcher

Iselin
Iselin

Thompson
Melville

Cruise

BEED
BEED

PRC1
PRC2

RTEW
OTEW
PRCS
EPOCS
WEC
WEC
PRCY
TOGA
TOGA
TOGA
TOGA
PRCS5
TOGA

TOGA
TOGA

TOGA
PRCS

TTO007
TT008
TTO11
TT012
NOAA
NOAA

Ironkz-1
PlumEzx

Zonal Flux
Ironkz-2
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Lindley et al. (1995)
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Outreach \\
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Duke in Action

: duke®|nterd|SC|pI|nary —
Duke Student Group Develops Plan 1o Beautify Durham, Nfi . DIS social innovators. _?A
B Dot e o e et et SHARING NEW IDEAS,
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SOCIAL MISSIONS

GAIN CONSULTING EXPERIENCE

EXPAND YOUR NETWORK ACROSS
CAMPUS

SERVE YOUR LOCAL COMMUNITY



DukeTODAY

NEWS QFMNION WORKINGFOUKE STUDENTS ALUMNI

President Creates Task Force on Bias and
Hate Issues
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» TaSk FOfce on TASK FORCE REPORT
DU l\e Bias and Hate
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Task Force on Bias and Hate

Completed Listening Tours
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forging a sustainable future
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