A null hypothesis to explain
climate driven “regime-like”

transitions in ecosystem species

E. Di Lorenzo and M. D. Ohman

CCE LTER

Georgialnstituli=
o Techhelogyy

Khabarovsk, October 20, 2011



Ecosystem exhibit “regime-like” behavior

1977 regime shift

1.0 -
y (]

0.5 -

[ X

Ecosystem state
o

-0.5 -
' $43¢
-1.0 -
1965 1970 1975 1980 1985 1990

1989 regime shift
1.0

t3g

Ecosystem state
o
|

S

1975 1980 1985 1990 1995 2000
(from Hare and Mantua 2000, modified by Sheffer et al. 2009)



Ecosystem exhibit “regime-like” behavior

1977 regime shift

1.0 S
poo 33

o
O,
|

Ecosystem state
o

-0.5
$43¢
-1.0 -
1965 1970 1975 1980 1985 1990

QUESTION:

Are these real regime shifts?

(from Hare and Mantua 2000, modified by Sheffer et al. 2009)
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QUESTION:

What do these regime-like changes tell us about

the dynamics of ecosystem variability?

(from Hare and Mantua 2000, modified by Sheffer et al. 2009)
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QUESTION:

Why do some zooplankton time series exhibit
sudden and prolonged transitions on decadal
scales?
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GOAL:

Develop a null hypothesis or conceptual model
of ecosystem variability driven by climate
forcing.
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Probability Distribution of changes in STD
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Effects of Cumulative Forcing on an Idealized Fish Species
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