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Moderador
Notas de la presentación
I will begin the talk with a quick… then we will see… third.
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Moderador
Notas de la presentación
To begin with this aim, it is necessary to differentiate two common landscapes in the Mediterranean Basin. To the left, an aerial view of an homogeneous mountain forest landscape, not far from my university, in Girona. And to the right, a hilly area with a traditional mosaic of crops and grasslands mixed with forests and shrublands, once prominent in the Mediterranean Basin and now confined to some regions.



Recolonitzacio de grans arees cremades
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Colonitzacio

Foto: M. Turner
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Moderador
Notas de la presentación
Both landscape types are fire-prone. In forest landscapes, unburnt patches can provide habitat for forest specialists and, in the long term, be a source for recolonization of late-successional species. However, in mosaics, traditional farms hold open-habitat species that can colonize the burnt area soon after fire.



Factors que afecten la biodiversitat despre
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Adaptacions dels organismes al foc
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Pausas & Parr (2018) Evol Ecol 32

Capacitat de percebre el perill, fugir o utilitzar un refugi


Moderador
Notas de la presentación
Recent studies have also underlined the importance of fire for the evolution of organisms. In fire-prone regions, plants present morphological and physiological adaptations to fire, whereas animals mostly show behavioral adaptations. Among these adaptations, an important one is the ability to find and use a shelter for protection against fire.


Els animals responen al foc de maneres diferents

des del foc

Incline

Decline

Plateau

Irruptive Null Delayed

Frequency of occurrence or abundance

Time since fire

Watson et al (2012) Ecol App!


Moderador
Notas de la presentación
Animal populations show different patterns along time since fire. The paper of Watson and collaborators synthesize general models of response.
Some species show more or less linear increases or decreases. Many show a bell curve and some a plateau after a moderate increase. Some early-successional species are irruptive; they occur at high density quickly after fire but disappear afterwards. There are also species with delayed responses and finally species that seem not affected by fire.


La hipotesi pirodiversitat/biodiversitat (Martin & Saps

La diversitat de regims de foc al paisatge genera hete
(habitualment) beneficia la biodiversitat

Connecting pyrodiversity to biodiversity
Biodiversity can benefit from variation in fire regimes tailored to suit the needs
of particular ecosystems and species.
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Kelly & Brotons (2017) Science, 355


Moderador
Notas de la presentación
The pyrodiversity-biodiversity hypothesis (first formulated by Martin & Sapsis) states that pyrodiversity (the diversity of fire regimes) usually benefits biodiversity because it allows the coexistence of different resources in the landscape.
For exemple, the Black-backed woodpecker is a specialist of forest recently burnt by high severity fires. Mapping fire severity (an important component of pirodiversity) allows better conservation of this species.



Valor de conservacio

El valor de conservacio de les arees cremade

Catalunya: ocells nidificants

> 100%
Area forestal Area cremada
Wildfire gradient

Clavero et al (2011) J Anim Ecol


Moderador
Notas de la presentación
In the Mediterranean Basin recently burnt areas are also important for animals. Clavero and collaborators assesed the conservation value for birds of 1km2 squares in Catalonia. The conservation value was plotted against a wildfire gradient going from totally afforested squares to totally burned  squares. The conservation value of the avifauna increased along the gradient, showing that at this scale there are more threatened species in burnt than in unburnt areas. As you can imagine this is contrary to society beliefs of fires as a threat per se and to what media tell us.
The reason of this trend is that open habitat species occurring in burnt habitat are in average more threatened than forest species.


Per que estan tan amenacades les especie

- - o - . o . L > -
- . -~ ES -
) i - 2ty P— . St - ’ :
t .y . ,:ﬁ i = v - "-:._'. -1 ATYE"

MUNTANYES: Abandé rural Debussche at al (1999) Global Ecol Biogeogr


Moderador
Notas de la presentación
But why are open-habitat animals specially threatened? Because of two main processes in the last century. On the one hand, the intensification of agriculture and the spread of urban areas in plains. Leading to the loss of field margins and edges and to agricultural practices that are harmful to biodiversity. On the other hand, the abandonment of crops, livestock and forest explotaition in most mountains, leading to forest encroachment, as can be seen in the pictures. This processes are not rare at a global scale but have been intense in Europe, leading to more fire-prone landscapes.



El foc no és necessariament una amenaca pero |a

modificacio del regim natural d’incendis ho e

FIRE ECOLOGY

Fire and biodiversity in the Anthropocene

Vulnerable Endangered  @Critically endangered
A Gymnosperms n=395 _ 27.8%
Legumes Nn=1032 B 19.4%
Birds n=1484 B 18.6%
Monocots n=2533 _ 18.2%
Amphibians n =2200 B 179%
Dragonflies and damselflies n=372 I 17.2%
Mammals —n=1230 B 16.0%
Reptiles n=1406 - 14.4%
Freshwater fishes n= .2 3.2%
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Percentage of threatened species with modification
of fire regimes listed as a threat

Kelly et al (2020) Science, 370



Moderador
Notas de la presentación
But it is also true that anthopocenic modification of the natural fire regimes in each ecosystem is a threat to species conservation. In animals, 19% of all globally threatened bird species are threatened by changes in fire regimes, also are...



Alguns ecosistemes estan cremant massa

EXEMPLES CATALANS

Boscos que no
arriben a
madurar

Prats que
evolucionen cap
a matollars

Matollars que
evolucionen cap
a boscos banals

Exclusié de focs amenaca grans hervibors de savana. Tanzania.


Moderador
Notas de la presentación
Some ecosystems, like here the Amazon rainforests, are experiencing too much fire, affecting their biodiversity. I contrast, other ecosystems, like some African savannas where fire has been excluded have too few fires, threatening wild herbivores.


Refugis per la fauna en zones cremades

Refugis

Estructures de I’habitat que faciliten la supervivéencia, persistencia o
restabliment dels organismes en front del foc

Robinson et al (2013) J Appl Ecol 50


Moderador
Notas de la presentación
These shelters are known as fire refuges. Spatial differences in topography and habitat structure produce heterogeneity in fire severity. The sites that do not burn or that burn with low severity (like this patch of forest here) facilitate survival during the fire. They also allow persistence of organisms in the burnt habitat, and the populations they contain can be a source of recolonization. Fire refuges are thus fundamental for the postfire recovery of many animal populations


Refugis a espais naturals amb risc d’incendi
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Moderador
Notas de la presentación
In Mediterranean wildlands the main refuges include rocky outcrops, unburnt or lightly burnt vegetation, deadwood, in the form of snags, logs and debris, and stone walls. However, the most important refuge is found belowground, since many animals live buried in the soil or in burrows.
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Moderador
Notas de la presentación
The use of rocks and stone walls by reptiles allows: (At left) an increase in abundance in recently burnt areas in the gecko, that decreases with time since fire, in contrast to declines in the short term after fire in other species that do not use such refuges. (At right) a higher survival to fire, recolonization from refuges and increase in genetic diversity with increasing fire frequency in the wall lizard.




Que passa quan es talen els boscos cremats?

al. (2016)
* Barcelona (1975-2005): extrets 4,3 milions de m? de fusta  FPEEy Policy

* Girona (2009-2015): tallats 3073 ha de boscos cremats Pons i Rost (2017)

Conservation Biolog;


Moderador
Notas de la presentación
Industrial logging has recently appear in Mediterranean landscapes. Heavy machinery is used to harvest whole trees, damaging the soil and leaving very little deadwood and debris. Machinery can also damage stone walls and move rocks. The unburnt or lightly burnt forest pacthes are often logged.


Tala convencional redueix drasticament la fusta mo
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Moderador
Notas de la presentación
Thus, the impact on all kinds of refuges and their associated fauna can be severe.


Projecte demostratiu de gestio postir
Pineda de pi pinyer amb alzines sureres a Blanes

Fons Europeu Agricola
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Europa inverteix en les zones rurals
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Tractaments forestals a les
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Es talen tots els arbres morts

Maquinaria de desembosc lleugera
Camins de circulacio pre-establerts

Es retiren els troncs. Les branques es
deixen en piles i estructures anti-erosio

Tala Convencional

- Maquinaria de desembosc pesada
- Maquinaria circula sense limitacio
- Es retiren els arbres sencers




Indicadors d’impacte

Seguiment
d’indicadors
d’ecosistema

Dispositius d’oferiments d’aglans

Dispersié i depredacio de llavors
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Impactes visibles de la tala convencic Abril 2018

Us de la pala per obrir pas amb
destruccidé mecanica del regenerat

Compactacié i moviments de
terra
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Impactes sobre el sol de la tala conr Abril 2018
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Compactacio pel transit de la Trepig extrem en zona
maquinaria sedimentaria



Impactes sobre el sol

TALA CONVENCIONAL
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Font: Pons et al. (2020) Silvicultura, 81



Efectes sobre |la
vegetacio
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Efectes sobre |la fauna vertebrada
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Reduir I'impacte de la tala de boscos crer:

* (>5%)
llles de vegetacié no cremada

Magquinaria lleugera Deixar el sotabosc cremat

Carrers \ Respectar murs pedra seca
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RECOMANACIONS BONES PRACTIQUES

* Quan s’aprofita només el tronc
Quan s’aprofita arbre sencer deixar 2 20% dels arbres dempeus

Font: Pons et al. (2020) Silvicultura, 81



Construccio de piles simples de branc
Manualment o amb el brac del tractor

Blanes. N= 188
Densitat: 48 piles/ha
Dimensions piles:
10,4 m?x 1,1 m alcada

Just acabades
19-4-2017

Un any
després
25-4-2018




Estructures multifuncionals

a zona de pendent gestionada amb bones practique

48 estructures/ha, Blanes

* Anti-erosio

* Retencid de biomassa

* Proteccio de biodiversitat




On trobar-ne la informac

T T T T Ty e Y Ly T Y PR T L Ty AT

. MANUAL -
DE BONES

i‘ ---;"GESTIO
 FORESTAL
% POSTINCENDI
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Com actuar correctament
en aquelles zones afectades
per un incendi forestal?

PER QUE NO HAURIEM DE
TALLAR UN BOSC CREMAT
SENSE PLANIFICAR-HO BE?

Recomanacions de gestio i resultats
d'un estudi comparatiu

Alternatives de gestio
del bosc cremat

BLANES, divendres 10 de maig de 2019

XXXVII Jornades Técniques Silvicoles Emili Garolera
Bones practiques en la gestio
postincendi

Divendres 16 d’octubre de 2020

La gestio sostenible dels
boscos cremats

SANTA COLOMA DE FARNERS, 10 de febrer 2017


https://anifog.wixsite.com/anifog/blank
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