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Presentatör
Presentationsanteckningar
For the next 30 min I will give a short overview of in my view some fundamental concepts in ecology, particulaly today with the enormeous challenges we are facing with climate change, rapid land use change and changes in biodiversity.  I will give my own reflections on the development of an understanding of these concepts from 1980 when I myself started as  a PhD-student at Umeå University. I will put my recent and current reserach into this perspective. I will also outline future research where an exciting opportunity has opened up that will involve several departments at SU, incl. Systems Ecology, SRC and departments at other faculties.


“As a function of human
dominance and rapid climate
change, ecosystems and species
distributions will change,
requiring new forms of
protected areas and new
management strategies in
existing protected areas.”

CONGRESS 2003
D URGBAN

BENEFITS BEYOND
BOUNDARIES

The World Conservation Union




& Gl

CLIMATECHANGE copenHaGEN 2009

Glokal Risks, Chall & Daclsl 10-12 March W 5 o
. . s Stockholms

universitet

Key Message: Climatic Trends

“Recent observations confirm that the
worst-case IPCC scenario trajectories (or
even worse) are being realised.”

2009-10-15
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First migration of Aborigines Migrations of Beginning European
fully modern humans arrive in fully modern humans ¢ aqriculture  civilisations:
out of Africa Australia from South Asia Greek, Roman
to Europe

Source: GRIP ice core data (Greenland)
And S. Oppenheimer, "Out of Africa”, 2004



Storningar

Floods

Source: Millennium Ecosystem Assessment
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All Matives ws, Al Agricultural Plants

Lin et al.
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o - L T e formaga att absorbera

RESI LlE”CE‘?--- - storningar och fornyas,

' thinking ‘ uppratthalla samma
struktur, funktion och

Sustaining . .
e tems iIdentitet
ALSgpte e formaga till larande och
in a Changing .
' > anpassnin
Q’ Warld p g

www.resalliance.org
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Resiliensbegreppet

e Dbetonar granser for férandring
e att passera en troskel kan vara irreversibelt (ur
ett praktiskt perspektiv)

e forandring sker pa en skala men kan orsaka att
ett troskelvarde passeras pa en annan skala



Typer av troskelvarden och alternativa tillstand

(a) No threshold effect (b) threshold, no alternate attractors

State of capital stock

(fast variable)

Underlying (controlling) variable

(C)threshold, alternate stable states (d) irreversible threshold change

Walker and Salt 2006



Agricultural Dependence on Conservation of Amazonas Ecosystem

/

" | Moisture flux from Amazonia ﬁ\‘j

Marengo et al. 2004, Journal of Climate

Northeast
Trades

T T 1EQ

- = J20°5

Amazon
Rainforest
“Water Pump”

Evapo-transpiration
puts 20 billion tonnes
of water into the
atmosphere daily,
some of which falls
as rain in the
Rio Plata Basin...

(Global Canopy Programme
& Canopy Capital Ltd, 2008)

A Trillion-dollar agricultural economy in Latin America (Mato Grosso/ Brazil,
Argentina, Uruguay, Paraguay ) depends on this “Water Pump”
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Reservatens roll for att bygga
resiliens 1 landskapet
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Preserve

Production

landscape

Bengtsson et al 2003



< G,
k
J,Am ! “\_{Q
Stockholms
universitet

cConserve

Conflict

Use

Ecosystem Services

Bengtsson et al. 2003



Resilienstankande i praktiken

e  Upprdtthall diversitet

e  Upprdtthall modularitet

e Korta aterkopplingsmekanismer
e Byggsocialt kapital

e  Uppmuntra experiment och
innovation

e Byggoverlappi“governance”

www.stockholmresilience.su.se




Effects of biodiversity on the functioning of trophic a D I V e r S I tet

groups and ecosystems A
Bradley ). Cardinale', Diane §. Srivastava”, J. Emmett Duffy~, Justin P. Wright’, Amy L. Downing”, Mahesh Sankaran® r 3
& Claire Jouseau’
34
2
1
ate the diversity of speges
-0

2006)

Nature, 443: 989-992 (

max

Function (ys/v+)

“...our finding that key 4 3
aspects of ecosystem
functioning decline h e
consistently with the average 5 vk
species loss suggests that a 0 10 20 30 40 &0

i h Species richness, S
recautionary approach to
p ] y pp Figure 2 | The general form of the diversity-function relationship. Effects
preserV| ng asm UCh of species richness on the standing stock abundance or biomass of trophic

] ] ) ] ] group t (a), and the depletion of resources consumed by ¢ (b). Each curve
bIOd lve rSIty as pOSS| ble IS corresponds to data from a single study fitted to Y = Y,,,,S/(K + §), where Y
is the proportional change in the dependent variable with increasing richness
Warranted . 7 S, Yimax 1s the asymptotic estimate of Y, and K is the value of § at which
Y = Yia/2. Sample sizes are 18 and 27 aquatic (black circles and lines), and
37 and 23 terrestrial studies (grey circles and lines) in a and b, respectively.
Insets show the mean and 95% CI for the maximum-likelihood parameter
estimates (hatched, aquatic; grey, terrestrial).
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Modularitet

Increased robustness

Low modularity

High modularity Intermediate
Low connectivity modularity High connectivity
(highly connected locally) (highly connected globally’

Intermediate modularity assumed to contribute to the robustness of an

ecosystem by limiting the spread of e.g. disturbances or disease
(e.g. May 1972, Pimm 1979, Rozdilsky et al. 2004, Teng & McCann 2004, Webb

and Bodin 2008).

Montoya, J. M., Pimm, S. L., & Sole’, R. V. (2006). Ecological networks and their
fragility. Nature, 442, 259-264.


Presentatör
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Connectivity - density of links, i.e. the number of links divided by the maximum possible number of links, and to what extent all nodes are reachable within the network. 

Modularity – in localized compartments the degree with which sets of components interact intensively (strong links)  relative to less frequent inter-modular interactions (weak links)



mpirical evidence is mainly anecdotal and modularity has so far not been the focus of research related to management of ecosystems

Use real landscapes and do modelling


Experiment

Box 2
Potential design of a social com-
ponent of a biodiversity enhance-

ment experiment

— Form an advisory group for each forest garden that
would represent different stakeholders (e.g., forest
scientist, social scientist, forest industry representa-
tive, forest owner representative, conservation rep-
resentative, and community representative).

— Measure social variables to assess local perceptions
of risk.

— Forest owners should design their own experiments
associated with each experimental garden, based on
their own experience and concerns about risks.

Chapin et al. 2007



Unexploited population

Environmental
variation

Fopulation size

Exploited population protected by no-take reserves

Exploited population
with no resenves

a ——— Population crash

Time

Pauly et al. 2002, Nature vol 418



Regulating ecosystem services

. Institutioner, normer, regler
Conservation landscape

Intensive agricultural
landscape

Degraded landscape

Provisioning ecosystem services
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“Building resilience thinking into policy and
practice will be a major task for all of the
world’s citizens throughout the new
century”.

UN Secretary General, September 24, 2007



Androy, Southern Madagascar
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Spatial Network Analyses
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Removal of patches -
thresholds in spatial structure
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Thresholds

Translate into changes in population dynamics

Policy and land management


The Economics of Ecosystems & Biodiversity

TEEB Message to EU policy-makers: '

« Continued loss of biodiversity and ecosystem services
represent an annual global loss of welfare equivalent to
7 % of GDP up to 2050

* A need for an urgent reform of national income
accounting, incl.
— Mapping the stock of natural capital in Europe
— Develop indicators of ecosystem services to measure flow and

trajectories

« Benefit/cost ratio of restoration of degraded ecosystems
often very high, but in some cases degradation is
practically irreversible
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