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DeffMfnidiens

- Trade - off

BA balance achieved between two
desirable but incompatible
features; a compromise

‘BBalancing of factors all of which
are not attainable at the same
time (Merriam -Webster
Dictionary; www.merriam -
webster.com)




Defiinidnens
Ecosystem functions |
‘BHabitat, biological, or system properties

or processes of ecosystems (e.g.,

primary production, nutrient cycling)
(Costanza et al. 1997. Nature 387:253)

Ecosystem services

BBenefits humans derive, directly or
Indirectly, from ecosystem
functions (Costanza et al. 1997)

Multifunctionality

BJoint production of ag commodities and o)
necol ogical o (ecos;
(Jordan et al. 2007. Science. 316:1570) :
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The effect of growth stage on yield, ME content and crude protein
level of lucerne harvested at Kyabram, Victoria.
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Scapee SGale] Refarsikiligibility

Rodriguez et al. 2006. Tradeoffs across space, time, and ecosystem services.
Ecology and Society (www.ecologyandsociety.org)

. Scope and spatial scale of

tradeoffs are relatively small e
Blndividual fields, pastures, herds A B local
within a farm C 1D |Large
. Time scale relatively short Short Long
BTypically limited to a single cut or .
g¥§wingyseason, <1 yea(‘;l eVl
. Tradeoff is readily reversible =" lLoca
BChange management to improve "M Large

forage quality or yield Short Long

Diagram source: Millennium Ecosystem
Assessment. 2005. Ecosystems and human
well being. Island Press, Wash. D.C.



Compldhe X rddeafisoffs

Butterflies
Biofuels

Hay production
Food & Land




Grasstdadscand Rddangtsedyered
Spenees

Interdisciplinary development of
conservation policy instruments

BlLarge blue butterfly (  Maculinea teleius)
‘BHay production




Ind¢ershiptnpiyroere | daveriogiment of
carsseratati poligohstwuimstisuments
Policy background
< In Europe more than one billion U are spent each year on
compensation payments for conservation measures
Policy challenge

< How to design payments such that they are:

(1) ecologically effective  (reach their goal) and .
(2) cost-effective (money spent sothat  conservation is
maximised )?

Scientific challenge

< Answering these questions requires generating ecological
and economic knowledge and combining them in an
optimisation framework

Source: Frank Watzold



Indekshipiipiyrderg deveriogiment of
canrssearati polipohstwmstisuments
< Developed an ecological -economic
modeling procedure to design
ecologically effective and cost -
effective compensation payments
for measures to conserve
endangered species

Using the example of:
Payments for conservation of
Maculinea teleius (protected by EU
Habitats Directive) for region of Landau

Source: Frank Watzold




Grasstdadscand Rddangtsedyered
Spenees

Large blue butterfly (  Maculinea teleius)

Hay production

No cut
-Sanguisorba lost
- Microclimate bad
for ants

Cut at wrong time

-M.teleius affected

Sanguisorba

-Egg laying
-Nectar source

Larvae

-Larvae mimic ants
-Larvae feed on ant brood

Thomas, J.A., Settele, J., 2004. Butterfly mimics of ants. Nature, 432, 2831 284.



In¢ershiptnpliyrdere  deveriogiment of
carsseraati poligohsyuimstisuments
1. Identify factors affecting species survival via
ecological field research:

< 17 years of field studies on biology/ecology of species in
Landau

< Key result for conservation:

Mowing of meadows affects resources M. teleius requires
for survival and reproduction

< but:
Analysis of mowing on populations based on gut feeling
Systematic comparison of various mowing options missing

Thomas, J.A., Settele, J., 2004. Butterfly mimics of ants. Nature, 432, 2831 284.

Source: Frank Watzold



Indeishipbnpiyrderg deveriogiment of
carsseratati poligohstiyuimstisuments
2. Develop systematic evaluation of conservation

options via ecological modelling:
< Integrate field data  into spatially explicit dynamic model

< ldentify mowing options and quantify effects on butterfly
population

Key result for conservation:

Evaluation of 112 different mowing options in terms of
effects on butterfly population survival in Landau

< but:
Only ecological effectiveness, not (yet) cost - effectiveness

Johst, K., Drechsler, M., Thomas, J.A., Settele, J., 2006. Influence of mowing on the persistence of two
endangered large blue butterfly species. Journal of Applied Ecology 43, 3331 342.

Source: Frank Watzold



Indeishiptnpiyrderg  deveriogiment of
carsseratati poligohstwuimstisuments

3. Design payments for cost - effective butterfly
conservation via agro  -economic cost assessment,
economic analysis of environmental policy
Instruments, and ecological -economic modelling

< Couple ecological and economic models and data into an
ecological -economic modeling procedure for optimisation

Drechsler, M., Johst, K ., Watzold, F., Westphal, M. 2006. Integrating Economic Costs into the
Analysis of Flexible Conservation Management. Ecological Applications 16:1959-1966

Source: Frank Watzold



Indeirshiptnpiyrdere deveriogiment of
canssanatati polipohstyuimstisuments

regional compensation ecological _
budget |~ | payment ~ |, landscape modeling ‘ reglona_l
Y > dynamics g popula_tlon
dynamics
landscape
structure [ | local costs of
mowing option ecological
“agro-economic modeling
cost assessment
optimization

mowing : : :
regional ecological benefit

A 4

Cost-effective mowing option (and compensation
payment) for a given budget in a given landscape

Source: Frank Watzold



Indershipoipiyrdere deveriogfment of
canssanatati polipohsiwuimsttsuments

< Key result for conservation:
|dentification of cost-effective mowing
regime and compensation payments for
given budget (here: 10,000 u)

But:
How much should we spend for
butterfly conservation in Landau?

Source: Frank Watzold

M. teleius

Occupied
meadow

areain j
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Scaopee SCalalReVarsibilipibility

. Scope and spatial scale of Reversible
tradeoffs are regional A B Local
BFarms, ecosystems C 1D |Large

. Time scale can be long ShortiEgt
BYears, decades Irreveralnie

. Some tradeoffs not easily E|F [oen
reversible F

H \Large
BEXxtinction Is forever Short Long



Biofuels



http://en.wikipedia.org/wiki/File:Lycaena_dispar02.jpg
http://en.wikipedia.org/wiki/File:Northern_Lapwing_new.jpg

Grassidadstandnd Biajlalels
. Why the Iinterest?

BGlobal climate change
‘BEnhance energy security
‘BEnhance rural economies


http://www.esrl.noaa.gov/gmd/webdata/ccgg/trends/co2_data_mlo.pdf

