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The emphasisf the meeting Is upon
resiliencein achangingArctic

A Tendentious use of terminology

A What is resilience and what definition does it hav
for physical, ecological and so&@oonomic
relations?

A Buffer capacity ofin ecosystem to respond to
perturbation?

A How much perturbation and what are the upper a
ower limits of the buffer? How many perturbation

A How to define the time intervals in which the
ouffering capacity Is determined?




Resilience and biodiversity in the Arcti
Ocean

A The youngest ocean
A The ocean with the lowest biodiversity
A Few endemic species

A The Ocean with the greatest climatic and ecologit
variabllity: 5 ice ages over a million years

A A continuous sequence of invasion, regression,
recovery

A What is the resilience of such a variable system?

A And what is the length of the time to determine
resilienceDecades, centuries, millennia?



Definitions

A Resiliencas the ability of a system to return
to its Initial state after a disturbance

A Stability refers to the disturbances frequency
that a system faces



Physical setting and basic structurg



Surface Currents




Halocline Waters (~ 50 20 m)
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Bluhm/Kosobokova/Carmack, 201



Basic ecosystem function of the Arctic
Ocean

A Improving, but basically unknown, except the
Barents Sea, Bering Sea/Straight and indigen
knowledge

AAII ecological knowledge from the region will
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A Evaluating resilience when the natural variabil
IS unknown?

A Predictions and projections when not in stead
state and previous steady state Is unknown?



Forcing of ecosystems In times of
global warming



We are haunted by the four apocalyptic ride
of climate change in the Arctic Ocean
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lce melt and surface
warming result in a)
more low pressures and
D) more stratification.
Which determine
productivity




Ice retreats from :
shelves further north
Into the deep basins

Chuckchi Sea

E. Siberian
Sea
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How will the -
ecosystem service o
primary producers = - K|
change?
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The seasonal ice zone domain at prese
(size 2/3 of Europe)
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Seasonal ice zone Multi-year ice

ertical migration

Dedicated, coordinated and systemcologlcal mvestlgatlonc
throughout the seasonal ice zone af sectorsare mandatory




Projections of primary and

zooplankton production
A SINMOD model
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Modelledtemperaturechangesat 20 (ppr), 200 [eft) and
500 m (rightletweenfirst and lastdecadesof 215t century

Latitude




Warming

A Shelves and shelf breaksrticular in
productive regions

A Central Arctic Ocean not affected
A Warming in surface layer (up to 200 m)
A Warming mainly in autumn

A Good chances for many lower trophic
organisms to fins niches and to survive



IPCC A1B scenario (+&88y 2100)
Annual Harvestable Production
(down-scaled IPPC A1B)
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Difference inthe harvestabebroductionat the end of this
century (g C my1) (2100 minus today)



