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Figure 8.2: Annual cycle of nutrients (top) in the upper 10 meters and plankton (bot-
tom) in the upper 25 meters measured at a central station, (Stat. No. 113), in the
Arkona basin of the Baltic Sea. Upper panel: squares - total disolved inorganic nitro-
gen, dots - NOg, triangles - NHy, and crosses - POy, all in umol/m3. Lower panel:
dots - chlorophyll A, in mg/m?, circles - phaeopigment in mg/m?, crosses - primary
production in gC/m?/d, triangles - zooplankton biomass in ml/m3. [Image and caption
taken from Fennel and Neumann (2004).]




Nutrient, Phytoplankton, Zooplankton, Detritus
with Irradiation Model
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Nutrient, Phytoplankton, Zooplankton, Detritus
with Irradiation Model
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Incorporahng real data?

NMFS-COPEPQOD: 14-Jun-2013 (Web v10.1)

Live-link: http//www_st.nmfs.noaa.gov/plankton/data/batsjgofs/index.html

A comprehensive content summary and alternate data formats
are available online at the web link above.
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Real plankton population data is noisy

Total zeeplankieon
biomass (wef) g/m*2




Using noisy data to understand plankton

ecosystems: MAR(1) process

p is the number of species in the ecosystem we are studying

The state vectors X, for the system will generically be written as row vectors. That is:
Xt - (
where z, ; is the log of the abundance (biomass) of species j at time t.
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Using noisy data to understand plankton

ecosystems: MAR(1) process

The community matrix: This is a p X p matrix

bl,l bl,?
b2,1 b2,2

bp,l bp,2

with the usual meaning to its entries. Namely, b; ; relates to the direct effect of species j
on the abundance of species 7 in the next generation. This term is 0 if and only if species
J has no direct effect on species 7 from one generation to the next. However, there may
be indirect effects through interactions with other species.

XT

t+1:A+BXtT+5?




Using noisy data to understand plankton

ecosystems: MAR(1) process

Ti+1,1 T+1,2

IN 1 IN 2

XT
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Using noisy data to understand plankton

ecosystems: MAR(1) process

Ti+1,1 T+1,2

IN 1 IN 2

Y/ = A+ BXT+ T




Using noisy data to understand plankton

ecosystems: MAR(1) process




Using noisy data to understand plankton

ecosystems: MAR(1) process




Using noisy data to understand plankton

ecosystems: MAR(1) process

From noisy time series data we have obtained
an estimate of the community matrix!!




Using noisy data to understand plankton

ecosystems: MAR(1) process

Estimation is similar with covariates (e.q.,
variable nutrient loads)




Applying MAR(1) estimates to
investigate stability of food webs




15 different food webs x 2 nutrient treatments x 4
replicates per treatment = 120 tanks




Sampling intervals every 4-5 days May—Oct totaling

32 sampling dates (zooplankton, phytoplankton) =
3840 data points (256 per food web)




Q: How are different definitions of food web
stability related?



Q: How are different definitions of food web
stability related?

Empirical stability: coefficients of variation (both on

individual species level and community level)

Theoretical stability: measure of system stability as
measured from the community matrix

° Asymptotic Resilience: long term rate of recovery
following a perturbation

° Initial Resilience: Worst case initial rate of recovery
following a perturbation

* Intrinsic Stochastic Invariability: reciprocal of the worst-

case variation due to white-noise forcing




p=0582  R*=0,024 p=0307 R*=0,080

p=0873 R? =0,002 p=0743 R?=0,009

R*=0,078 p=0,142 R? =0,158 p=0,170 R? =0,139
04 02 0 02 04 0O 0,2 0.4 06

Asymptotic Resilience Initial Resilience Intrinsic Stochastic Invariability

No evidence of relationship between theoretical
stability measures and empirical stability measures




Q: Does the relative abundance of weakly
interacting species affect food web stability?



Q: Does the relative abundance of weakly

interacting species affect food web stability?
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Figure 2: Comparison of interaction strengths (IS) and empirical stability. Figures are shaded light gray if p < 0.05 and dark gray if
p <0.01.

Comparison of interaction strengths to empirical
stability measures (lt. gray is p<.05, dk. gray is p<.01)




Q: Does the relative abundance of weakly
interacting species affect food web stability?
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Figure 3: Comparison of interaction strengths (IS) and theoretical stability. Figures are shaded light gray if p < 0.05 and dark gray
if p < 0.01.

Comparison of interaction strengths to theoretical
stability measures (lt. gray is p<.05, dk. gray is p<.01)
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NMFS-COPEPQOD: 14-Jun-2013 (Web v10.1)

Live-link: http//www_st.nmfs.noaa.gov/plankton/data/batsjgofs/index.html

A comprehensive content summary and alternate data formats
are available online at the web link above.
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Information:
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Why data?

* We can learn a lot of interesting and important things from
data about ourselves, our society, our world....

* We have lots of it lying around

But

* Data # Information

* Real data is often messy, incomplete, not suited to answer the
questions we most want to ask of it

Real data can be wrong!

* Many questions can’t be answered with data at all

Data can be misused




Why data?

* We can learn a lot of interesting and important things from
data about ourselves, our society, our world....

* We have lots of it lying around

But

* Data # Information

* Real data is often messy, incomplete, not suited to answer the
questions we most want to ask of it

* Real data can be wrong!
* Many questions can’t be answered with data at all
* Data can be misused

* Collecting high quality data is hard!
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