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Reporting on our recent Plenanmyeeting inlspra, Italy

Photo by E. van den Elsen

The 5th Plenarymeeting of the CASCADEoject took place May 24-28 at the 9 / (bint
ResearclCentrein Ispra,ltaly. Themeetingcoveredresearchupdatesfrom all partners,plans
for integration of results,and planningfor the final year In February2017there will be a final
meetingin Matera, Italy, to sharerecommendationswith stakeholdersand policy makers,at
both localandEUlevels

CASCADEroject partners are completing experimentsand modelling to obtain a better
understandingof discontinuousshifts, or tipping points, in dryland ecosystemsaround the
Mediterranean Qur studysitesin partsof drylandPortugal SpainJtaly, Creteand Cyprushave
beenusedto establishmore preciselythe detailsof changego the soil and plant ecosystems
dueto forestfires, overgrazingandland abandonment

Researchresults are presented on our Information System CASCADIi&s they become
available http://www .cascadigrojecteu/ The Project Deliverablesthat have been
completed maybe viewedor downloadedfrom the projectwebsite

http:// www.cascadeprojecteu/indexphp
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Identification of critical changes preceding catastrophic shifts in ecosystems affected by
increasing wildfire recurrenceX.G. Mayor et al, Work Package 3)

Thereare manyquestionsto be answeredaboutthe effectsof fire on soilfertility, andtherefore

the effects of successionastageof the vegetationand the frequencyof fire recurrencewere

examinedon a short term basis (Varzea,Portuga) and a longterm (>5 year) basis(Valencia,
Spain) In both casestrends towards soil fertility loss were observed Labile organic matter

fractionswere more sensitivethan total amountsto fire impact,and couldbe usedasindicators
of changein soil functions The soil surfacebetween shrubs,generallycoveredby herbaceous
plants, showeda particularlyhigh sensitivityto fire occurrenceand recurrence Overall results
suggestthat the current trend of increasingfire recurrencein southern Europemay result in

lossesor alterations of soil organicmatter, particularly when fire promotes a transition from

pine woodlandto shrubland Thisshift promotesa trend of soil fertility degradation,that may
or may not be reversible Formore detailsseethe paperrecently publishedin Scienceof the

Total Environment http://dx.doi.org.ezproxylibrarywur.nl/10.1016].scitotenv201603.139

Generaliew of the two CASCADE study sites affected by different levels of fire recurrence:
Varzea in Portugal (left].JKeizer) and Valencia in Spaiglit, A Valdecantos

The potential for sudden shifts in dryland ecosysten% Bautista et al Work Package 4)

Usinga variety of manipulativeexperimentsand observationsresearchergestedthe maineco
hydrologicalmechanismsand processesunderlying the potential feedbackloops that drive
drylanddynamics responseto stress,and potential suddenshiftsin drylands It wasclearthat
both plant cover and plant patterns exert a critical role in controlling water and soil
conservationin patchy ecosystemsThisrole relies mainly on the sink capacityof the soils
underneath the plant patches, rather than on the capacity of the patches for rainfall
interceptionand physicalbbstructionto overlandflow.

The connectivityof bare-soil emergedasthe most critical pattern attribute for explainingthe
hydrologicalbehaviour of patchy ecosystemsas it reflects and dependson both cover and
pattern. Largerbare-soil connectivityimplies larger water and sedimentlossesfrom semiarid

slopes but it alsoimplieslargerinter-patch areas,that canbe beneficialfor the
performanceof a downslopepatch




Vegetation patches and intgratches (S. Bautista &il)

Resultsprovide critical insightsabout the control factors of sourcesink dynamicsin semiarid
landsand help to enhancespatially explicit modelsthat investigatethe interactionsbetween
spatialvegetationpattern andresourceredistribution aswell aseco-geomorphicevolution The
control factorsthat drive plant performanceand ecosystemproductivity in semiaridlandsare
neededto help us understandthe conservation,managementand restoration of these areas
New evidencefor a positiverelationshipbetween seedlinggrowth and the sizeof the upslope

inter-patch areashouldbe consideredwhen designingconservationand restoration actionsin
semtarid lands

Patch and intepatch simulation experimen($. Bautista et g).




In a similarway, treatmentsthat exploitand enhancesource;sinkdynamicson drylandslopes
can improve the re-introduction of native shrubs into areas under strong watergstress
conditions In addition, with the aim of recovering previous landscape processesand
minimizingresourceleaks,the spatialpattern of the introduced seedlingsthere canshowan
optimum functional patchinessand sourcesink area ratio, that maximizesboth vegetation
coverandthe amountof water input that canbe capturedby the vegetation Furtherresearch
is needed to define this optimum sourcesink ratio more definitely for a number of plant
communitiesandspatialscales
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A gradient of pressures across three plots has been monitored (Bautista et al.)

Although plant cover and biomassare the most common vegetation properties used for
hydrologicalmodeling,resultssuggesthat other patch metricslike patchnumberand/or size
distribution might be better hydrologicalindicators than patch cover Integrated indexes
basedon capturingthe connectivityof the bare-soil matrix in patchyecosystemssuchasthe
Flowlength index, have great potential as surrogatesfor the hydrologic functioning in
semiarid landscapes Theseindices can be obtained easily from aerial photographsand
incorporatedinto hydrologicanderosionmodelsat the hillslopeandcatchmentscales

Overall,the resultsreported here from a first set of experimentssupport the idea of eco-
hydrological processesand feedbacksas potential inside mechanismsunderlying sudden
shifts in drylands New, on-going experimentswill test how increasedpressureon dryland
systemscould trigger suddenshifts towards degradedstates,and how this degradationcan
be revertedby manipulatingplant coveranddiversity




Regimeshiftsin the CASCAD@&ryland sites(A. Valdecantoset al., Work Packageb)

Common indicators have been establishedfor assessingmajor structural and functional
changesn vegetationcompositionand (spatial)structure andrelated ecosystenserviceshat
result in regime shifts For a selectionof dryland ecosystemsn which severalrestoration
actions have been applied, potential tipping points and thresholdsfor restoration success
were identified. Tworeportshavebeenproduced Deliverables.1 on structuraland functional
changesassociatedvith regimeshiftsin Mediterraneandryland ecosystemsand Deliverable
5.2 onrestorationpotentialsfor preventingandreversingregimeshifts

Main Results

A EcosystenServiceshavebeenimprovedby restorationactionsin all the field sites

A Randi(in the long term) and Albatera (in the short term) are the most sensitive sites
Traditionalloggingafter wildfire releaseda positivenet balancein the very shortterm

A In more stable/maturestates,restorationbenefitsare lower

6 studysites, 3 climatic conditions, 3 pressure sources

Pressure drivers:
¥ Wildfires

ﬂ Overgrazing
W Land abandonement
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Drivers of land degradation in the study sites (Schwilch et al.)




Restoration approaches in the study sites

Varzea

Ayora

Castelsaraceno

« Standard or traditional logging: all wood
was removed from the site

* Conservation logging: logging residues
were left on the ground organized in piles

* Selective clearing of fire-prone shrubs
* Planting resprouter seedlings

Fencing

Clearing woody vegetation



Restoration in the Randi, Messara and Albatera study sites
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Grazing exclusion

* Grazing exclusion
* Planting carob trees

Traditional restoration: planting pines in
terraces

Ecotechnological restoration: multispecies
plantations with updated techniques




Recommendations for management practices.(Schwilch et alWork Package 7)

The primary aims were to identify and evaluate natural resource management practices
regarding their resilience towards change and their sustainability over time and scale.
Guidelines are being prepared on best practices for natural resource managers.

In order to achieve these, an inventory and assessment of natural resource management was
made, and a questionnaire tool to explore the resilience of natural resource management
practices with stakeholders was compiled.

20 technologies and 3 approaches were identified and described using WOCAT methodology
https:// www.wocat.net/en/knowledgebase.htmiSee examples below.

Graze land forestation with Ceratonia siliqua eft: Mature plantation of Ceratonia

5N

s 5 siliqua (Phote: I. Daliakopoulos)
(carob trees) in the Mediterranean right: Pruned stand of Ceratonia
Greece - ®0Tevon BookdTomnou pe Ceratonia siliqua siliqua {Phote: 1. Daliakopoulos)
(xapoumiég) otn Meooyeto (EL) lon: Heraklion

Graze land forestation with Ceratonia siliqua (carob trees) Begion: Melidochorion/Kastriotis

Post-fire Forest Residue Mulch :"""‘:'f“‘*m"d‘l : “:‘rg'
Portugal - acolchoado, aplicacao de restos vegetais right: Detail of a forest residue mulch
composed by eucalypt chopped bark

Forest residue mulch is spread immediately after a wildfire 5,0
in order to prevent soil erosion and reduce overland flow.
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Modeling grazing, fire and aridity in drylandééfi et al., Work Package 6)

The models that have been developed in CASCADE can be used for a variety of purposes.
In particular they can be used to run simulations of changing conditions or pressures. For
example, a model may indicate how the vegetation biomass might decrease with
increased aridity. The models can be used to explain changes or potential tipping points
with stakeholders, and for teaching, and dagaccessed dittps://github.com/cascade

wp6 See also the Early Warniggnals Toolbox &itp://www.early-warningsignals.org

Modeling sustainable land management scenaridddskens et al\Work Package 8)

In order to provide policy recommendations for preventive and restorative dryland
management, the following tasks will be completed in 2016/17.

l.lnventory2 ¥ a0l 1 SK2ft RSNBQ ITRFELIWFGA2Y aGNF G§S3IAC
2. Developing a poinbased integrated model to assess preferable timing of measures

3. Integrated regional modelling of SLM strategies
4. Multi-scale evaluation of scenario analyses with policy makers and land managers

SLM effects on stability

Management
measures

(e.g. controlled grazing)

State ecosystem
(e.g. hiomass
productivity)

Pressure \
(e.g. grazing, fire, drought)

k'

Resources
(e.g. soil fertility, water availahility)

Agronomic measures
(e.g. manuring, mulching)

Measures that affect the stability of sustainable land management technologies (Fleskens et al.
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The CASCADE databa¥éginiet al.)

Data compilation and sharing is essential to
optimise the integration of different

strands of research, and provide a lasting

legacy for potential use in future research.

l'd GKS 9/ Qa W2Ayd wSasSt
Italy, a tailored design for a CASCADE data

base has been prepared and documented

AY a4/ 2210221¢ a2 0GKI
become and remain easily accessible.

As CASCADE Deliverables are completed, they will be made available for download on the
CASCADE websh#p:// www.cascadeproject.eu/index.php/downloads/project
deliverablesand be described in the information system CASCAINS/ www.cascadis
project.eu/suddenrecosystemshifts

Readmore about thegeneral aim&nd work plan in the CASCADE flggiwwnloadable
from http://www.cascadeproject.eu/index.php/downloads/categorytpublicdocuments
in 5 language$

Compiled and edited by Nichola Geeson, June 2016
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