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Pausas, J.G., Llovet, J., Rodrigo, A. & Vallejo, V.R., 2008. Are wildfires a disaster in the Mediterranean basin? – A review. Int. J. Wildland Fire, 17: 713-723


Long —term over-exploitation

Deforestation
Land degradation
Desertification




Large afforestations since the end of XIX century.
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Head waters


== CEAM

The traditional approach:
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STE THIS APPROACH HAS BEEN APPLIED BY DEFAULT )
TO RESTORE BURNED FORESTS & SHRUBLANDS FOR DECADES
l;zfzrawooa thinning understorey treatments with conifers

= igh forest (Quercus) pine thinning
2 | MIXED FOREST pinethinning DEGRADED
§ LAND
2
: Selective thinning of pines
B

Redrawn from Montero & Alcanda (1993)
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To set the MED BASIN context
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THE SHRUBLANDS IN THE MEDITERRANEAN BASIN

CLIMATE RANGE: P: 1000-350 mm (350-200 mm semi-arid) P/PET: 0.75-0.5 (0.5-0.2)
SUBSTRATE: large abundance of calcareous substrates

S FORESITS _ . _._._. e
: .. | deciduous oaks - evergreen oaks — mixed oak/pine ! L 'plne “ L
! lantation
: Tr?\smem_ sclerophyllous shrubs (obligate resprouters) | , pa: ations
 tofire in the understory x o
S 1 sensitive
selective oak . toshort
| uprooting /i FRI :
permanent SHRUBLANDS
shrublands in matorral, maquis, garrigue, ..
extreme habitats: dominant sclerophyllous shrubs
shallow soils, with/without scattered oaks, pines
highlands
semi-arid, .. v cropping/abandonment, overgrazing

SHRUBLANDS
dominated by obligate & facultative seeders
few sclerophyllous, oldfields
fire-prone — dwarf shrublands, swards




THE ROLE OF CROPPING/ABANDONMENT

§hort -term
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C o secondary
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§ v slyccession O
© TS
E e
3 cropping
<

Never cultivated Old fields
Dry-Subhumid Semi-arid

Cropping = woody resprouter uprooting
Secondary succession = f (landscape structure, i.e.,
fine/coarsed grained oldfield/uncropped patches)
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Autosuccession. Dry subhumid P/PET 0.75-0.50, Semi-arid: 0-20-0.50


) WHAT REFERENCE FOR ECOLOGICAL RESTORATION?
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This would be a “chaparral” in Spanish in Spain
In the Yellowstone fires, most of severily burned areas were within 50-200 m of unburned 
or lightly burned patches (Turner et al., 1994)




ECURRENT FIRES MAY TRIGGER CATASTROPHIC SHIFTS

Forest & voodland Degraded shrubJand

never -cultivated
mixed forest
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Is there a tipping point combining cultivation & recurrent fires? Is it reversible?


Plant regeneration after burning — heathlands central Portugal
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Erica umbellata obligate seeder
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Resprouters recovered quickly, achieving around 80% of the initial plant cover the second spring after burning.
 Erica umbellata cover was very low. Germination took place in spring-03 and spring-04.



Plant regeneration after burning: Specific Plant Cover
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Considering resprouters, specific plant cover tend to similar pattern than pre-burn distribution after two years. However the pre-burn E. umbellata cover is now bare soil .



o
RESPROUTING VIGOUR COULD BE VERY DIVERSE ...

Table 3. PFRT detected iT{ Atlantic vegetation| indicating the different intensities of each species and examples of the species in-

cluded in each group.

PFRT Stimulation degree
High Mediom Low
Fire Dependent U/ europaeus, U. gallfi, A. laingii, U micranthus,
{ Germination and . minor, P tridentatum, C. scoparius,
resproutin g stimulation) C. multifiorus 7. berberideq, . triacanthos,
E. vagans, E. ciliaris, T. globulariifolia

H. alyssoides

Resprouting Dependent
(Resproutin g stimulation only) D, decumbens, C.vulgaris, B. media
H. lanatus, B. pendula

A. marginata, D. cantabrica

Germination Dependent
(Germination stimulation only) C. striatus T. putiata E. umbellata

Fire Sensitive
(No modification of germination P sylvestris, F pinaster P radiaia
nor resprouting) P. uncinata, P. nigra, B. maxima

PFRT: Plant Functional-Regenerative Traits
Reyes & Casal, 2008
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Med Basin scleryphollous are mostly vigorous obligated resprouters


MED. BASIN SCLEROPHYLOUS SPECIES

vigorous post-fire obligate

resprouters
recruitment during inter-fire

intervals

Genera/sp |Family
Arbutus Ericaceae
Olea Oleaceae
Phillyrea Oleaceae
Pistacia Anacardiaceae
Quercus Fagaceae
coccifera
Q. ilex Fagaceae
LQ. suber Fagaceae
Viburnum | Caprifoliaceae
Rhamnus |Rhamnaceae




= The key factor in ecosystem recovery in the Mediterranean:

the abundance of resprouter species
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6 months after fire


Erology, WH3), 20009, P 14200
@ 2008 by the Ecological Society of America

Fire-related traits for p]ant species of the Mediterranean Basin

Ecological Archives EUN-094

S. Pavca,! M. Arianoutsou,” D. Kazanis,” C. TavsanocLu,” F. Luorer,” C. Bunk,” F. Oiepa,” B. Luna,’
1. M. Moreno,” A. Robrico.® J. M. Eseerta.” S. Paracio.” B. FernAnpEz-SanTos,'”

P. M. Fernanpes,'' anp J. G. Pavsas''="
_ _leaf shape - seed bank longevity
- life form nap - seedling emergence
- height - leaf size ) :
€ig resprouting abilit age at maturity of resp.
- rooting depth P 9 y - age at maturity seedling
_ SR - bud source - seed Mass
' - heat-stimulated germination
- leaf phenology - propagule
- other cues

- dispersal mode

:Global Change Biology

Global Change Biology (2011) 17, 2905-2935, doi: 10.1111/}.1365-2486.2011.02451.x

TRY - a global database of plant traits

]. KATTGE*, S. DIAZ+,S. LAVOREL}, 1. C. PRENTICES, P. LEADLEY"Y, G. BONISCH?®,



NEW APPROACHES IN POSTFIRE
RESTORATION

* To face the dramatic changes in fire regime

e To accomodate to the new social

perception of natural areas — ecosystem
services

e To make use of advances In fire and
restoration ecology



An approach to assess post-fire
restoration needs

« Definition of management objectives for

burned areas:

— Avoid damages (erosion, flash floods)
— Increase resiliencia & biodiversity
— Prevent new fires

e |dentification of fire-vulnerable ecosystems

— Prediction of runoff & soil erosion risk

= Prediction of dominant species regeneration capability
(resilience, regeneration rate) as a f(fire severity & land and
ecosystem characteristics)

- Timely application of specific techniques to
mitigate degradation and assist regeneration

CEAM i i



Precipitation probability (> 30 mm: 24 h)
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S
Sediment yields from burned plots In Spain

and California: First 2 years after burning
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160 Mg/ha/year  after fire and plowing for planting: Shakesby, R.A., Coelho, C.O.A., Ferreira, A.J.D. and Walsh, R.P.D. (2002) Ground-level changes after wildfire and ploughing in eucalyptus and pine forests, Portugal: implications for soil microtopographical development and soil longevity. Land Degradation & Development 13, 111-127.


= POSTFIRE RESTORATION ASSESSMENT

Identification of
vulnerable
areas

Definition of management

objectives

Fire severity Action
& Impact Plan
evaluation

dNBR & field |

survey 1
w m

Charred wood
management
Post-fire Fire
rehabilitation prevention

1

v

== CEAM
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How do we use this basic information into operative planning


== CEAM

STRATEGIES FOR POST-
FIRE REHABILITATION/
RESTORATION



Objectives

e Soll and water conservation

* Increasing ecosystems resilience (and fire
orevention)

* Increasing ecosystem and landscape
qguality
— promoting biodiversity
— (often) Increasing ecosystems maturity

CEAM



POST-FIRE ACTIONS
(why, where, when, how)

According to:
Degradation risk
Objectives =
Assuming general
ecological objectives

CEAM
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ASSUMING THE OBJECTIVE OF FOREST RECUPERATION


1)Do nothing:
fast and complete natural regeneration
low erosion & runoff risk




2) Emergency rehabilitation:
degraded land
high erosion & runoff risk
low plant cover recovery rate
high values at risk

muching, seeding + mulching, soill amendments
for immediate soil protection



Emergency seeding

Plant regeneration

S
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C
)
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Feb-03 May-03 NELR May-04

May 2003, 7 months after fire and after
treatment aplication

S+M: Seeding + Mulch
S: Seeding

M: Mulch without seeding

== CEAM



Emergency seeding

Soll protection

70

.g % Infiltration capacity -

©
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L 40 c
© =
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= =
— o 1.0
g ;s

) 3 05 | |
00 Soil surface compaction
B
S
U) -
3 S+M: Seeding + Mulch
= : S: Seeding
o
0 Erosion : :
M: Mulch without seeding
C: Control

== CEAM



2b) Emergency rehabilitation:
high erosion & runoff risk
low plant cover recovery rate
high values at risk
economic interest in logs & pest control (?)

Salvage Ioging - log dams, brac barriers
(contour felling)



Charred logs extraction







Silt-fence used to monitor sediment yield
%7 . '_\;‘ T

Branches barriers (contour strips).in a buméd
and post-fire logged area = - -

70
60
50 A

40 -
Total sediment yield produced in
control and treated areas during the

monitoring period: July 2005-April 2006

30
20

Sediment yield (kg/ha)

10 A

Contour strips Control






@3) (re)Introduction of woody
resprouters

(to Increase fire resilience):
understory dominated by woody seeders -
colonizers - high fuel accumulators

oldfields (often)

Planting resprouters
tall shrubs & trees
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In bushfires or in stand-replacing fires, where erosion risk is low


Fire-prone shrublands: Clearing +
iIntroduction of fire-resilient species

B

Fire-prone shrublands




Clearing & Planting

Planting
Quercus ilex
Rhamnus alat

Experiments conducted in 2003 - medium-term analysis
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RESULTS
3. Germination of seeder species

Total density of seeder woody seedlings
40

30 +

20 +

No / m2

10 +

Clearing Shrubland Mulch + Mulch -

Data taken in 2008

No / m2

No / m2

25

20

15 A

10 A

Density of Ulex parviflorus seedlings

*%

Clearing Shrubland

Mulch + Mulch -

Density of Cistus albidus seedlings

*%

Clearing Shrubland

Mulch + Mulch -




4) Recovery of forest
stand-replacing fires

lack of seed sources in unburned patches
shrublands, oldfields

Pinus pinaster

Quercus ilex

Plantation of tree Species:'
conifers + hardwoods combined
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Management objective: ecological, fire prevention, socioeconomic, legal, cultural..


4b) Recovery of forest
(assisted natural regeneration)
overstocking - thinning ,....

cleaning of stools in coppices




Excessive post-fire pine regeneration
Pinus halepensis







MAIN ECOSYSTEMS DESERVING POSTFIRE
RESTORATION IN THE MEDITERRANEAN BASIN

* Previously degraded lands by other pressures
(overgrazing, cultivation-abandonment, fuelwood & timber exploitation,
charcoal production — including uprooting of sclerophyllous species)

st
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@ RESTORATION ACTIONS
IN BURNED AREAS

@i@ Diag@ Diagnosis Diagnosis
urgent report
y
Preliminary Emergency Regeneration FOREST
assessment of actions reinforcement RESTORATION
damage
A A
« Preliminary assessment « To stabilise the affected area and To facilitate or enhance * Increased ecological value
with specific cartography prevent degradation processes the recovery of * Fuel control
« Framework of actions * To minimise risks from the effects vegetation and / or « Increased forest asset values
of fire wildlife S S
y L o o
= y v
=
—> | Treatments [« QL > Treatments Treatments
()
S
o
Sampling and monitoring (3 years) Sampling and monitoring Sampling and monitoring
Reducing impacts ]
especially for T -
Objectives
extremes !
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Framework for the  analysis of forest fires and sequential post-fire mitigation and restoration actions


FUME DSS FOR POST-FIRE MANAGEMENT
ASSESSMENT

Soil vulnerability Vegetation regeneration capacity

¥ * Soil type- erodibility (~ bedrock) *Post-fire regeneration mode& plant maturity
* Slope grade Fire history

{ * Previous erosion signs *Pest desease risk
P o -" = - r

Lo .
bt o v
L N v 4

" Ecological vulnerability

g = g
ﬂ'i”"

STANDARD METHDOLOGY

' FIRE IMPACTS




POST-FIRE DECISION SUPPORT SERVICE

PRELIMINARY
ASSESSMENT

Identification
{ vulnerable areas )----{-Vulnerableareas_) | -

EMERGENCY

ACTIONS

REGENERATION

REINFORCEMENT

Spatial
prioritization

FOREST
RESTORATION

Spatial
. prioritization

1

Protocols Monitoring and

evaluation

FOREST FIRE INFORMATION SYSTEM
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For the emergency actions we assume that climate change is not very relevant as should affect fire regime and frequencies of, perhaps, extremes, but not creating “new fires typs” that may require a dfferent rehabilitatio approach.  


PRELIMINARY ASSESSMENT OF
POTENTIAL ECOLOGICAL IMPACTS

MAPPING EVALUATION?!

® mapasmodelo.mxd - ArcMap - Arcinfo

File Edit View EBEookmarks Insert Selection Tools Window Help

‘ k 0 ih é @ Spatial Analyst *
Editor v B | =] |
e
x x B B
= (8§ ArcToobox in ArcGis

+ & 30 Analyst Tools
+ & Analysis Tools
+ & Cartography Tools

+ & Conversion Tools
+ & Data Interoperability Tools
+ a Data Management Tools
¥ & Geocoding Tools
+ & Geoskatistical Analwst Tools
+ & Linear Referencing Toals
= Metwork Analyst Tools
?% Analysis Ei H I
+ % Metwork, Dataset
+ % Turn Feature Class

= & Samples

+ % Conversion

o+ & Spatial Analyst Tools
< + & Spatial Statistics Tools

Yulmerability_model

F., Rovira, P., and Vallejo, V. R., 2012. Modelling the ecological vulnerability to forest fires in Mediterranean ecosystems

1Adapted from Duguy, B., Alloza, J. A., Baeza, M. J., De la Riba, J., Echeverria, M. T., Ibarra, P., Llovet, J., Pérez-Cabello,
using geographic information technologies. Environmental Management, doi 10.1007/s00267-012-9933-3: 1-15. E
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Application of the methodoogy developed in the Valencia Region adapted for the available significant maps for Europe.
 To be refined with the outputs of WP7.3 task 1 (fire regime and climate interactions) and CIRCE regional climate modelling RL2 & extremes RL6
Construcción del modelo GIS en entorno ARC-gis


Example in ArcGis Model Builder

Model Edit  Wiew Window Help
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First step: Reclassification vegetation types according to their physiognomy
(forest/shrubland), tree canopy cover (if present), tree layer maturity and the post-fire

reproductive strategy (resprouters/seeders)
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At each node: Left branch = Yes; Right branch=No
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Fig. 2 Scheme for the classification of plant communities into
vegetation types. (Ps: Pinus sylveswris; Pn: Pinus nigra; Ph: Pinus
halepensis; Pp: Pinus pinaster) The codes attributed to the vegetation
types correspond to those given in Appendices B and C (Electronic
supplementary material). For shrublands: 10: seeder-dominated; 20:

resprowter-dominated; 3: mixed Vegetation types with a tree layer:
The first 3 digits of the code appear in the black boxes; the 4th digit,
informing about the shrub layer (1: seeder-dominated; 2: resprouter-
dominated; 3: mixed), appears in the last row

Duguy et al 2012
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Third step: Environmental risk integration

. . Erosion risk
Fire vulnerability Very high | High Medium Low
Very high Very high Very high High High
o2
ko % High Very high High High Medium
s
> £
"3 Medium High High Medium Medium
Low High Medium Medium Low

FOREST FIRE VULNERABILITY — CURRENT TUATION

[ ]MNodata

I 1o or low fire risk
B Low

[ | Medium

o [ High

T f’- W ery high



Fire impact protocol

5 Compilation all available information |
<

—

Z

=

3 Design prospection of burned area
2

"

% To identify potentially vulnerable
i areas

8
wk
< Prospection of burned area
=g

. To determine ecological vulnerability
&

% |
9 To determine fire impact

3

<
o To recommend post-fire

<
a

rehabilitation treatments. \




Puntos de muestreo

1.530 3.060

Andilla fire: 29 june 2012, 20,000 ha
Sampling points
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POSTFIRE-DSS s
EGETATION REGENERATION CAPACITY
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Fire impact protocol

Soil
erosion risk

Regeneration capacity

Vegetation

Y

Vulnerability

Vulnerable areas
(Fire impact)

A

EMERGENCY
ACTIONS

EROSION
CONTROL

POST-FIRE
LOGGING




EMERGENCY ACTIONS

Yes

igh erosion &

runoff risk

No

= CHANNEL
TREATMENTS

 PROTECTION AND
SAFETY TREATMENTS

Work instructions

private Work instructions

public

1Burned Area Emergency Response Treatments Catalog
http://www.fs.fed.us/eng/pubs/pdf/BAERCAT/lo res/TOContents.pdf

. ) No
environment risks

DO NOTHING

)


http://www.fs.fed.us/eng/pubs/pdf/BAERCAT/lo_res/TOContents.pdf
http://www.fs.fed.us/eng/pubs/pdf/BAERCAT/lo_res/TOContents.pdf

POST-FIRE LOGGING

No Yes
VULNERABLE AREA 1
Ny
A
| Ecological vulnerability| ~ [ifeatmentimpactl«------------------------------1

y
—| INTEGRATED VULNERABILITY

v ;
[Low] i
No Yes
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= SPECIFIC REGULATION ON POST-FIRE MANAGEMENT
European & Mediterranean Basin Countries

- Forest
Interdiction of : Management :

Salvage regeneration Grazmg
Country [land use : ) of natural

logging (planting or : control

change : regeneration
seeding)

Bulgaria X X X
Cyprus | | X
Estonia I \ X
France X X X X
Greece X X X X X
Israel X
Italy X X X X
Latvia X X X
Lithuania X X \ | X X X
Morocco X X | X
Poland X / X X X
Portugal X* X \ x | X X
Romania X X \ x |/ X X
Spain X X \ x |/ X X
Slovenia \ / X
Switzerland X \/
(Ticino)
Tunisia X
Turkex X

* for selected forest types (e.g. cork oak forest)

Mavsar et al., 2012

== CEAM


Presenter
Presentation Notes
Prescribed burning not allowed in some countries
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