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& Result: Complex interactions among all these faots
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Pattern generated by processes at
various scales Is the hallmark of a
landscape
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ndscape = a spatially heterogeneous area .....

Konza Prairie

Kansas

Oklahoma

Landscape/
Land-use
Studies

Regional Studies



..Sscaled relative to the phenomenon being studied

“Microlandscape” Studies
. With et al. 2002. Threshold
EXperlmental Landscape effects of landscape structure
ECOIOgy on biological control in

agroecosystems. Ecological
Applications 12: 52-65.
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Short-term studies
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..Is landscape ecology at
particular risk?
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Wiens 1989.—Spatial scaling in ecology.

Functional Ecology 3:
385-397.



Translating from fine to broad scales across
heterogeneous landscapes

Translation Error: error associated with “scaling u o
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With, K. A., A. W. King & W. E. Jensen. 2008. Rema ining large grasslands may not be sufficient to
prevent grassland bird declines. Biological Conservation 141: 3152-3167.
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Ecological patterns may reflect the past landscape
configuration more than the current one (ghosts of
— 00 St)

Andy Detskas



Spatial pattern: Forest decline example

Change Detection for pattern & connectivity:

P. Vogt (JRC)



Rate at which landscape achieved current state may
be important for evaluating ecological responses

Lagged responses to landscape change
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Schrott, G. R., K. A. With and A. W. King. 2005. O the importance of landscape history for
assessing extinction risk.Ecological Applicationsl5: 493-506
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Excuse me, my
man — have
you got any

resilience?



Resilience—The capacity of an ecosystem to tolerate
disturbance without collapsing into a qualitatively
different state that is controlled by a different £t of
processes.

A resilient ecosystem can withstand shocks and
rebuild itself when necessary.

Resilience in social systems has the added capaamty
humans to anticipate and plan for the future.



Resilience-
“The ability of a system to absorb

disturbance and still retain its basic
structure and function”

(2006)
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Ecological Science
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Operational
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5.
6.

Sociological
Ecological-economic

Hybrid
Concept

7. Ecosystem —services
related

8. Social-ecological
system

Normative
Concept
9. Metaphoric

10. Sustainability
related

Brand & Jax 2007,Ecology & SocietyFocusing the meaning(s) of resilience: Resilienas a descriptive concept and a boundary

object”






The Nature Conservancy

refers to the abllity of an
ecosystem to maintain
key functions and
processes in the face of
stresses, or pressures,
by either resisting or
adapting to change.
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Raison 2002




Multifunctionality

lodiversity

Production
wood & carbon)

Forest status:
recreation and tourism

soil & water protection

GIP-ECOFOR — COST Action



Scenarios

Global mitigation «===|Forest sector mitigation
Biodiversity
Climate

Less
impacts
but benefits
from mitigation

No action
and heavy
impacts

Impacts on forests

Forest adaptation



Monitoring

Research on
Ecosystems

&
Landscapes

Management

Policy
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Function Description Examples
Provisioning Goods and services Food, raw materials,
cultivation, resource extraction,
energy conversion
Regulation Direct benefits from Climate regulation, erosion
ecosystem processes control, air & water quality,
(e.g., biogeochemical, biological control
water cycles)
Cultural/ Aesthetic, recreational, Scenery, ecotourism,
Amenity spiritual, scientific or heritage/cultural sites, religious
educational value sites, research & education
Habitat Maintenance of Persistence of rare or
biodiversity endemic species, refugia,

breeding habitat

Mander et al. (Eds.). 2007.Multifunctional Land Use Springer, Berlin.



How can we assess forest biodiversity value?

Where and how to protect forest biodiversity?
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Habitat quality models can be used as a
surrogate for biodiversity value.

Dead wood and other structural aspects of
forest stands are potentially important
biodiversity indicators; they are relatively
straightforward indicators to operationalise Into
an habitat quality model
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Biomass (Mg hat)



l')

Scaling




Laser scanning (LIDAR — Light Detection and Ranging)

Forest Research Applications (Natural Hazard / Protect ion)

LIDAR provides spatially explicit
and very detailed (< 1m
resolution) map of the earth
surface 36/14



LIDAR based forest stand mapping

NCM (normalised canopy model ) - automatic mapping bboth single-trees and
forest stands.

For forest stand mapping : use of multi-resolutionrsegmentation.

Landscape metrics at the stand level to charactemsthe structure of the stand










General method
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How to define forest quality ?

- Forest Age

- Forest structure, complexity and heterogeneity

Sample of Cassini
Map (1760-1789)

- Presence of indicator species

Villard-de-Lans
public forest (Vercors)

Pygmy Owl (Glaussidium passerinum



HABITAT QUALITY MODELS

Weights of evidence models

Three-toed woodpecker

Picoides tridactyluss species

indicator
Three-toed woodpecker nesting habitat
Romero-Calcerrada R., and Lugue :
S. 2006 Ecological Modelling mod_elled for f[hg years 1989 and 2000 using a
spatial association approach among variables

bl:b;re] g};ﬁ;ﬁ:ézom Landscape and and nesting sites for each year



Spatial pattern: habitat models

Functional movement . .
— Forest fragmentation analysis from

the point of view of capercaillie
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We proposed to base the
monitoring on high quality
MS-NFI data to provide
measurements of forest
habitat quality based on
forest structure &
composition

This approach offers the
potential to directly predict
guality (in terms of physical
structure and plant species
composition)

Lugue, S and Vainikainen N. 2008. in Patterns and Processe
in Forest landscapes: Multiple Use and Sustainable
Management. Springer publications
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Application of a multi-goal integer function
which includes biodiversity and economic
values

Cost-effective site selection helps to reduce comgation costs
by loosening the criteria for potential conservatio targets. A
compromise between biodiversity quality of consendeforests

and costs helps to build up a network of protectedites to
improve conservation targets (Juutinen, Luque et aP008).

Criteria at site level Setl Set 2 Set3 Set4
HI, value of the habitat index >0.6863 >0.6863 >0.68630.6863
AGE, years >40 >40 >40 >40
VOL, m¥/ha >50 >50 >50 >50
CWD, m¥ha >2.5 >0 not not
active active
NAT, sites/kn? not not >0.072  not
active active active
& IO

Sum of the habitat index, 1000 points
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potential conservation targets. CM denotes for curent

management.






TAKE HOME MESSAGE

While the MA has set a new standard for biodiversy scenarios,
future exercises would benefit from a more multi-sale and
more mechanistic framework. An integrative landscap driven

research should be envisioned to relate ecosystemopesses,
global changes and socio-economic processes acradg$erent

governance levels

REFERENCES
Juutinen, A.; Lugue, S; et al 2008. Cost-effective forest conservatiomd criteria for potential conservation targets: A
Finnish case studyEnvironmental Science & Policy1:613-626

Kallio M., Hanninen R., Vainikainen N. and Lugue S 2008 A tool supporting policy-making for forest lodiversity
conservation.Ecological Economic$7:232-243

Lugue, S. and Vainikainen N. 2008. Habitat Quality Assessnm and Modelling for Biodiversity Sustainability at the Forest
Landscape Level In Lafortezza R. et al (Eds) Patters and Processes in Forest landscapes: Multiple Uaed Sustainable
Management — Part Il Landscape-scale indicators angbrojection models. Springer publications 370 pages






Thanks for your attention
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to discuss future challenges in landscape ecology raseh

to promote a discussion platform at the IALE website

Would this fill a gap that landscape ecologists exgsience?
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