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Goals:

1) Develop a model of lewer trophic level
production In the Oregon upwelling ecosystem

2) Keep the model simple - use simple
physical model that can Be run withra
minimum; of required driving variables

3) Evaluate model guality against time-Series
measurements of nutrients, Chl a, copepod
PIGMASsS

4) Use model as/ platform to test alternate
configuratiens of the bielegical structure:

— Sensitivity to parameter-set choice

— Effiect of inter-annual variability in copepod
community composition
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Model Quality Measured
Against:

NH-LINE

NH-Line Hydrographic and
Zooplankton Time Series
(Peterson et al.)

Bi-weekly Sampling (1996 — present):

nutrients
Chl a (surface)
copepod biomass (upper 100m)
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18 parameters

1) To which parameters

IS system most
SENSITIVE?

2) How does system
sensitivity to any
particular parameter
change with value of
other parameters?
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18 parameters

1) To which parameters

IS system most
SENSITIVE?

2) How does system
sensitivity to any
particular parameter
change with value of
other parameters?

3) How do parameter
values affect model

QUALITY?
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small

5 sensitivity & quality
experiments:

Parameters varied for
each living component
separately




3 parameters varied at distinct values

All other parameters kept at base values
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sensitivity metric

: AE( p) System response with
Fractional change of +<—— respect to parameter
system (response Ap change (slope)

variable) relative to — S(p) —
fractional change in

E( p ) - System state under
parameter value ¢

base parameter value

pc +— pbase parameter value

Response variables:

P, Z values
(1 use April - September mean @ x = 18km)

[From: Yoshie et al. 2007 Ecol. Model. 202:26-37]



Zooplankton Response
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Phytopankton Response
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Model Quality:
EXxp. 4: Z parameters

Phytoplankton correlation: NH10 Zooplankton correlation: NH10
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Oregon coastal copepod community
[Keister & Peterson 2003]
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‘normal’ winter & offshore summer
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ingestion rate (d'1)
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zooplankton functional response
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Pseudocalanus sp. (ClII, CIV)
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| | | (Frost 1972, Mullin 1975)

10 15 20 25 30
phytoplankton biomass (mmoles N - m™)



ing rate, R (1/d)

maximum grazing ra

—
(=)
|

-
=]
|

-
=
|

-
N
|

-
]

o
[=-]
|

0.6

rr 171711 1r U 1r1rr1rrr17 1o 11 111 1r 17 17 1T 17 17 17T 17T 17T 7T 1T 7T 17T 17T 17T T T T 1T T 7T T 17T T T T

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007



mean summer biomass at station NH5 (9km)
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Summary.

o Simple bioclogical model & 1D physicall model Is
able to replicate general seasonal and spatial
patterns of zooplankton biomass

= Jhere 1Is NO parameter set that eoptimizes
moedel’s ability te reproduce: both
phytoplankton & zooplankton dynamics
Simultaneously

= Moedel's ability te capture elpserved Inter-
annual variability impreves: substantially, when
the copepod community: composition IS taken
Into account
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