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Do the gyres covary, and does this affect biology?
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NestedrBiepaysicali Models for GLOBEC:

NECEP/NIMS==.ROMS/NRPZ==H 5

NCEP/NCAR
Reanalysis

Heat Flux

Atmospheric
Data

Irradiance

NCEP/NCAR Multiply Nested

Reanalysis —>| Atmospheric 3D 3D Coastal Deen Dcean
Wind Model Physical T NPZ € NPZp Model
Variables Model oce

o

Regional
Winds,
Heat Flux

Multiply Nested

lidal —_— Ocean Model/Dat

i odel/Data
Predictions Circulation P Sﬁgce
Model Fields

Rivers &
Coastal Runo

Individual
Based Fish
Model

Surface

Physical
Variables




Composite
\Il\IIIII\I_{\I-LI

28 ¢ %8883

<160 -155 -150 -145 -140 -135 -130 -125 -160 -1885 -150 -145 -140 -135 130 -125 -160 -185 -180 -145 -f40 -135 -130 -125

EB T B E B8R

160 -155 -150 -145 -140 135 130 125 160 -155 -150 -145 -140

wik
2. = 1% .
135w 1 30w 125w 130 115w Hom 105w

enLuames A madan THA Wit 0 wITth oF Gpres 12 km vad applied caLmoes:

CALI0OOZET CALIDOZ3

CALAODDZET

Pprreres T 10 10
4

pp— Chlorophyll—a me,/m

28 £ B 8 B A8

22,

CALZOCAZER

160 -155 -150 -145 -140 135 -130 -125 -160 -155 -150 -145 -140 -135 -130 -125 -160 -155 -150 -145 -140 -135 -130 -125
SeaWiFs Chlorophyll

|

016 037 0B6 200 464 1077 2500




T——

r ovv T-egmgég{ thwﬁ

2 Wiy J}@;-\- rient Low (HNLC) In the GOA?
SN iESHE icrozooplankton

=S the iron
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. \/_\/;. at model complexity is required?
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— -.—“How many trophic levels?
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—— ~— How many size classes?
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- — How many nutrients?
e Start simple, get more complex
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‘NPZD modelispecifics

imilar to Powell et al. (based on Franks et i

(GOVERNING EQUATIONS

|

Nutrient %—f = 14D+ e.GZ + {mnZ — UP
Phytoplankton % =UFP - GZ — p, F

Zooplankton — =(1—9.)GZ — (CGna + Cmn)Z

Detritus — = pmP + (9o — €.)GZ + (aZ — raD + wsg—f
Uptake U = -tV

- knv+N

2
Grazing G = fﬂ%g
P

e We get / from shortwave radlatlon term of NCEP forcing
e “Meso” parameters (diatoms and copepods)

e When implemented off California coast, spatial statistics
(autocovariance scales) match data
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STEGOA-NPZ model
Sindicate coastal nitre@En )"

—— ————
— Nutrients (Nitrate,
Ammonium, Iron)
— Phytoplankton (Small
and Large) w/self-
shading

— Microzooplankton
(Small and Large)

— Copepods (Small, Large
Oceanic)

— Euphausiids
— Detritus




CGOA- NPZ,modeI

Enewsindicate CO@IaIwaFIW

utrients (Nitrate,
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— Microzooplankton
(Small and Large)

S — Copepods (Small, Large

Oceanic)
— Euphausiids
— Detritus



J{atlﬁn} —

S Ealirl 2l mll o) Jggl_r.Jve factor affecting
JFOWFF‘ ‘of both small'and large

1) /rQr ankton Affiects large

om/re _ankton more strongly

l\/ 5 aells Menton function (as in Fennel et

Vleipiee “1ro

= 1, ron depletion and nudging back to
climatology (higher on shelf and at depth)

® Does not follow iron through whole
ecosystem
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arch stirfiace total phytoplankton
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Coastal upwelling



s RS summarny: =

NPZE) vv/r -' Himitation ==

Maore gorrm X (size classes) but w/o iron limitation -=
still fail (v\ rks for CC but not for CGOA)

MJre g,) _plex w/ iron limitation -=> much better!

=
.- -
E --."f— -

e —IT

_BJEF :D Wlth iron: limitation, other permutations not yet
—= ~"-I1"l€d (seme in progress). Full exploration expensive!

—— 'U'se 1D'model for more extensive sensitivity tests
- — retain/remove small (PhL) phyt (NPZD vs NPPZD )
— Fe limitation vs no Fe limitation



| 1Dm{~ivity testsralong cross-shelfline
est version of CGOA-NPZ model (iron‘not nudged)

ysical output from CGOA circulation model
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Cross=shieligietal phyt (x-z) Mar-Jun ave:
W/AEElm o/ PRS -= lower total phyt oifshone

Model w/ Model w/
ONLY PhL PhL + PhS

dist offshore

..
o
(4]
-.;
©
EEEEEEER
-
b

DEFTH (DECIBAR:
w

E B EEEEERN
EEEEEEEERN

NNPZDFe NNPPZZDFe
—_ —ﬁ

] ||

Model w/0 - -
Felim n n
£ u [ ]

i ] ]

|| ||

|| ||

NNPPZZD

- il

Shelf
break



*n;
pss-shelf nes (x-z time ave):
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Neashpresoial phytoplankion (z-t):
== different seasonal progression
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Coneluisiy 'ff-e_{wrandéi_ilgsz.'

SRRt fiactors (Fe and size classes) make a
fIJHHrHrJﬁ‘ to phyt and no3

- TWe s ‘classes are better than one -> get the
LC oz i of FINEE
_F 1 is needed to get the HN part of HNLC

= ”[tlclass model with iron Is probably required
: f@ get broad spatial patterns of NEP (despite
peing formally undetermined by data) but still
difficult to capture all observed spatial gradients

e
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ASNIEIAGIRUHIE SYMESIS phiase of ther Northeast Pacific US-GLOBEC program, we have
e JJHJILL, inollower triophic level (NPZ) dynamics of the Northeast Pacific between
Bmyn eelifonmiarand the Bering Strait, out to —1500 km offshore. As a first step, a
Jenenr” NPZ model, presumed relevant to both the California Current and the Gulf
of Alzigicl tplel: r a smgle set of Internal parameters for mesoplankton, was
1moJ~m~nL;»s a 10=km resolution grid (the Northeast Pacific grid; NEP) and
J]fﬂ'”glf\-*ﬁ ‘a span of years which includes multiple EI Ninos (and the 1997-1998
aVentin particular). The NEP model is embedded in a larger-scale circulation model
eiftnerNorth Pacific. While some features of the area (e.g. upwelling-driven

i (IR0 I!IIUDT] ofiif California) were reproduced by the simple NPZ model, others features
Z’E;-;, L(E:9. higher production on the Gulf of Alaska shelf relative to the basm as evidenced

— by SEAWIES data) were not well captured. These discrepancies underscore the need
%_ = for multiple size classes of phytoplankton and zooplankton, and/or the inclusion of
~ " Jren.as a limiting micronutrient. To address these needs, we compare results from

~ ~ more complex NPZ models on the NEP grid, including a multiple size class model
initially developed for the Coastal Gulf of Alaska (CGOA-NPZ), both with and without
Iren limitation. Through EOFs and other spatial analysis, we explore what is gained
(and lost) by the use of these more complex models of the Northeast Pacific, relative
to the simpler NPZ model.









VIBUES O Variaility «J:"

o yariiezl| ,_,r uctuire as a function: of parameter variations
-~ EOFs oo,- A space and time, typically

- Celf) ruJJo_.e space and paramter values

-~ OR Ci dt e use EOES In space/time for different params

o F_Fi uld Use ne3 phyt cop etc as SPACE variables,
1.-'_1‘ ...-eHE ferent parameter choices as the time variables.

" Cocatenate using netcdf tool then calculate EOF. Get
_ basic modes; see who wins

- = eddies are they captured — do we get production around
the edges with each of these
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