Hur hanterar virisker for troskeleffekter?

RESILIENS OCH TROSKELEFFEKTER



Vad ar resiliens?

Resiliens ar ett systems langsiktiga formaga
att klara av forandring och vidareutvecklas.

Strategier baserade pa resiliensperspektivet
utgar ifran att vi maste forvanta oss
overraskningar och starka systemens formaga
att anpassa sig till framtida forandringar.




Ekologisk resiliens

Ekologen C. S. Hollings
analys av insektsutbrotti
forvaltade skogar pa 70-
talet

Spred sig till férvaltning av
ekosystem och
naturresurser mer
generellt

(Wikimedia)




3 antaganden i arbetet med resiliens

* Sociala och ekologiska system ar
sammanlankade --> social-ekologiska system

@m ar komplexa och adaptD

e ...ochinteragerar mellan olika skalor =
samordning mellan skalor nédvandig




Det finns tre olika typer av problem...




Enkel (baka en kaka)

« Receptet ar viktigt
* Ingen sakkunskap kravs

* Receptet instruerar om vilka
"delar” och hur stor mangd av
dem som behovs

» Ger en standardprodukt

* Visshet om att resultatet blir
lika varje gang

Kélla: Westley et al 2006




Komplicerad
(skicka en raket till manen)

 Formlerna ar nodvandiga
« En framgangsrik uppskjutning
okar sakerheten for nasta

« Kraver hog kompetens inom
manga specialomraden

« Gar att separera i delar och
sedan samordna

* Olika raketer har centrala likheter
« HOg niva av sakerhet i utfallet

Kélla: Westley et al 2006




Komplex (uppfostra ett barn)

 Formler har bara en begransad
nytta

» Att uppfostra ett barn ger inga
garantier for att lyckas med
nasta

« Expertis kan hjalpa men g;
tillrackligt, relationer ar nyckeln

* Delarna kan inte separeras
fran helheten

* Varje barn ar unikt!
« Osakerhet i utfallet

Kélla: Westley et al 2006




Komplexa system kan ha troskeleffekter
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Regime Shift Database: www.regimeshifts.org

L




Stegvis forlust av resiliens
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Vardefulla ekosystemtjanster Forlust av ekosystemtjanster
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Key Controlling
Variable
(slow or fast moving)

Thresholds of
Potential Concern = Where are
(TPC) causing we now

fundamental system
System Indicator change

Points of Intervention and associated
management actions

Species viability
(abundance &
richness)

River function

(Avon River and
major tributary)

Agriculture
Industry viability

System viability

Cleared land

Intact bushland patch size (see sub-
< 10ha* regional map)

<1% soll organic carbon’

50%? top-soils <pH 5.5* 0 80%

Sedimentation >30%? waterways degraded

The Avon River > 0.06mg/L* b
total phosphorus (TP) &/or > (m:'m )
1mg/L* total nitrogen (TN) ® P

0 (see sub-
regional map)
o

(surrogate) >25%* farmers

Farm financial viabiliy ~ Witha>3:1 "‘“‘I Emincome B

Waterways pH < 6.5

<70%’ of residents and farmers 74%
within 50km of towns of > 600

people? 2%

population change > 0% (range -9 - 10%)

>10% landscape saline*

6

Drying catchment (surrogate) catchment run-off
threshold <0?

lime application

waterway and riparian
management

fertiliser use efficiency
climate

deep drainage

input costs
market price
climate
government policy
management decisions

farm amalgamation

employment
high school
aging community
government policy

climate
land use (perennial

vegetation)
land dlearing

Sub-regions where bushland < 30% is enh d and

protected
Sub-regions where > 30% ining bushland is i

protected and managed

pr

Bushland patch size < 10ha is buffered and reconnected

Bushland patch size where > 10ha remaining is improved,
protected and managed

Promote soil testing and increase land cover in sub-regions
< 1% soil organic carbon

Promote soil testing and lime application in sub-regions
where > 50% soils pH 5.5

Sub-regions > 30% streams degraded are fenced and
re-vegetated

Sub-regions < 30% streams degraded are managed
and enhanced

Encourage improved fertiliser use efficiency in sub-regions
with > threshold Total Phosphorus or Total Nitrogen levels

Encourage retrofit of local dam disposal of saline disch
in sub-regions with pH <6.5

Develop alternative, viable industry in sub-regions where
> 25% farmers approaching a 3:1 debt to income ratio

Work with partners to promote lifestyle and support
land use planning in sub-regions where

< 70% population resides within 50km of towns of > 600
people (or < 0% population ch )

Re-vegetate and adapt to saline land in sub-regions where
< 10% saline
P tion to p local assets in sub-regions
where > 10% saline

Protect strategically important environmental flows and
adapt to cli change imp in sub-regions where the
h t run-off threshold is <0




Potentiella trosklar i strategisk planering

4

o Al

ONSKVART

o o
Stallaom

ICKE-ONSKVART ‘ ICKE-ONSKVART
‘:Uh’dvika

1

:l
e N
=

NU



Stegvis forlust av resiliens

Overfishing of herbivores

Extra nutrient

‘Healthy’

state \

o Macro algae

state \

' ~~ Sea urchin

barren state \ N

Overfishing of echinoid
predators

Rock

Bellwood m.fl. 2014




Forslag fokusomraden:

Dricksvatten

Fiskebestand

Badvattenkvalitet

Vattenkvalitet — ute i vattenmassan
Oversvamningskanslighet







Ovning: Trosklar — ett tankeexperiment

1. Valj vilken kopp ert
fokusomrade ar i

2. Vilka ar de langsamma
variablerna som

paverkar systemet?
3. Vilka ar de snabba \
i ~
variablerna? . C2\
4. Finns det kritiska Caa P

gransvarden?




