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Regime Shifts
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Regime Shifts Dynamics
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In Eco-systems

Regime shifts Rapid desertification - “Green Sahara”:
in spatially

extended
eco-systems

T T
— Radiation forcing
Yuval Zelnik

N
H & 8
s 3 3
L1y

Wm2)

Basics

Summer insolation

3
.

Aeolian dust record

1 W\/\/\/\ at ocean site 658C

Terrigenous sediment
(%)
@
g
!

60 e W\J\V"\—"/\/\«Jw,(\.\v

Russian tree macrofossils
number of samples

9000 8000 7000 6000 5000 4000 3000 2000 1000 O
Age (yr BP)
(Claussen 2008)

Yuval Zelnik Regime shifts in spatially extended eco-systems



Regime shifts
in spatially
extended
eco-systems

Yuval Zelnik

Front
Dynamics

Reaction-Diffusion PDE:

O = au + bu? — v + DV

Simple Spatial Model
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Maxwell point inside the bi-stability range
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Maxwell Point

Regime shifts Different behavior across the Maxwell point
in spatially

extended

eco-systems
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Pattern
Formation

Patterned Vegetation

Patterns in dry-land vegetation:
Spots stripes and gaps along the rainfall gradient.
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Pattern
Formation

Homo-clinic Snaking
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Pattern forming system - the Swift-Hohenberg equation

dhu = au + bu? — u® + DV?u — Viu.
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Results

Regime shifts . .p- . .
in spatially Results from the simplified Gilad and Lefever-Lejeune models:
extended
eco-systems
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Open Questions

Regime shifts
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e Can bare-soil invade a vegetation state (desertification by

front-dynamics)?

e What kind of regime shifts to spatial system undergo?

Results and

DiECHSES e Can we see dynamics of vegetation localized states in
nature?
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