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Forests In Catalonia: overview
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Forest area: 2.055.000 ha (>64% of total
area)

- Area covered by trees: 42% of total area
- 80% forest area, private owned

- Great diversity of tree species, forest
structures and silvicultural treatments

- Great increase of forest surface and
biomass accumulation in the forests, during
last decades

MCSC3, IFN2, IFN3, Eurostat



Forests In Catalonia: overview

ENTRE THCNOLOGIC
S

% pure % mixed

Species Total stands stands
Pinus halepensis 294.363 69% 31%
Quercus ilex 223.062 54% 46%
Pinus sylvestris 221.874 65% 35%
Pinus nigra 127.313 48% 52%
Pinus uncinata 66.076 88% 12%
Quercus suber 60.980 46% 54%
Quercus pubescens 41.756 45% 55%
Pinus pinea 33.573 34% 66%
Quercus faginea 31.400 51% 49%
Fagus sylvatica 27.475 56% 44%
Riparian forests 24.686

Productive

plantations 42.230

Others 123.306

Conifers: 61%
Quercus sp: 31%

Productive
plantations: 3 %

Other broadleaves
and riparian
forests: 5 %




Productive functions (timr and non timber products)

Environmental functior arsity, soil and water
protection, etc.)

Multiple-use
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Forests In Catalonia: overview
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Forests In Catalonia: overview

40% of surface very high

risk of large wildfires
(red color)

(Castellnou et al. 2010, Piqué et al. 2011)




Forests In Catalonia: overview

Dry periods and global change
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Wich is the challenge? How to manage this
complexity? Some ideas ....

“Adatative forest ma nament” and ‘yemic forest
management”, for the management of complex and diverse E&
forest ecosystems.

Forest management models and guidelines may vary,
depending on the stand characteristics and objectives and
they may vary, also, through time.

Best way, is to maintain the ecosystems complexity, so the




Wich is the challenge? How to manage this
complexity? Some ideas ....

“Multifuntional forest magemen”, pased on the _
identification of forest types and their vocations, as a basis FEes
for prioritizing objectives and make them compatible

Integration of forest fire risk in forest management and
planning (forest fires main perturbation in Mediterranean
ecosystems)




ORGEST: Sustainable Forest Management Guidelinesfo  r
Catalan Forests adapted to actual context of GC (20 @&

Project Funded by the Center of Forest Ownership of the Catalan Govetim
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FMG aims at:h

a) Increasing vitality and
growth of forests

15 working groups

b) create forests more
B s resistant and resilient to

Objectives of FMG

H- - Bridging forest planning instruments at regional level with instruments at

t forest stand level

- Ensuring ecological and socioeconomical value of forests in actual
context of global change

-Giving technical information  for an efficient achieving of management
objectives and efficient resources allocation




orest types: Forest typologies as a basisfo r
eveloping forest management guidelines

THODOLOGY : Prior to develop FMG a
classification of forest types (FT) at
stand level was established.

(more than 15 working groups)

Forest species Site quality
composition class

N M

[ Forest type } ‘Other indicators and
] ; parameters important for
management:
Fire risk and vulnerability,
grazing value, habitat

U value, etc )

—

Main Objective

Forest management guidelines




CENTHRE TRENOLAGI

odology

FT and FMG were based on data from the Spanish Forest Inventories (SFI),
growth and yield models and expert knowledge.

Forest composition
>10.500 plots from SFI

+ Classification in pure and mixed
forests (G, N)

+ Analysis of species composition in
mixed forests

Discussion aﬁd validation
with expert knowledge

Definitive lis.t of pure and
mixed forests

Site index class

uuuuuuuuuuu

Expert knowledge: How many classes?
Which ecological factors? Which ranges?

Effect of ecological variables.
Regression of growth rate indicator
(1Q) between SFI3 vs SFI2 and
ecological variables (precipitation,
mean T, altitude, slope, etc)

% _I.n'
(1

Elaboration ﬁf a chart for
site index class evaluation

Field va'lidatian

Forest management guidelines (FMG)

SFI and other field-based data, combined
with growth and yield models
Initial sylvicultural

scheme proposal

Stand-level growth
and yield prediction %, [terstive
s " process

Sylviculturaland

economical evaluation

Discussion and validation with expert
knowledge working groups by species)

Definitive forest mahagement guidelines




FMG

class Forest management guidelines (FMG) |
w many classes? SFI and other field-based data, combined
's? Which ranges? with growth and yield models

2 Initial sylyicultyral

scheme proposal

il variables. Stand-level growth
rate indicator and yield prediction "y, [terative
vs SFI2 and Rk
precipitation, y
slope, etc) yhvicultura) and y

economical evaluation

chart for Dlscussmn and validation w1th expert
waluation knowledge (working croups by species)

/W.ctfc.cat
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Integration of wildfires in FMG

have worked in the development of tools for Fire risk
ssessment at stand level
(to asses vulnerability of forest stands to generate crown fires)

As a basis for:

- Providing specific FMG  with the
objective to reduce crown fires hazard, in
areas specially susceptible to large
wildfires.

- FMG are required to be easy to
implement , efficient in terms of Large
forest fires (LFF) risk reduction and

economically sustainable




ires In relation to the fuel involved In
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Integration of wildfires in FMG

fire hazard chart (CFHC) for main forest spec Ies

Expert opinion approach

Definition of fuel types,
selection of silvicultural variables
and threshﬂ values

-

Design and development
of CFHC

4

[ Verification of CEHC in the field

(Pique et al., 2011)




Actual tools for forest managers and
forest owners to support their decisions

- Tool for the identification of
forest types at stand level and
their capacity to adapt and
growth.

- FMG for pure and mixed
forests

- Tool for assessing
vulnerability of forest stands
to generate crown fires




Actual tools for forest managers and forest
owners to support their decisions

- Tool for the identification of
forest types at stand level and
their capacity to adapt and
growth

Qii-B Qh_Qii-BB Qii-B

Qh_Qii-BA




Forest types

ecles composition:

0 Pinus sylvestris Mediterranean area [ Pinus sylvestris - Betula sp.

0 Pinus sylvestris Pyrenees area @ Pinus sylvestris - Quercus ilex ssp. ballota
@0 Pinus sylvestris - Abies alba (" Pinus sylvestris - Fagus sylvatica
| Pinus sylvestris - Pinus uncinata @ Pinus sylvestris - Ouercuis netraen s
@ Prinus sylvestris - Pinus nigra Mediterranean area Pinus sylvestris - (
L @ Prinus sylvestris - Pinus nigra Pyrenees area (00 Pinus sylvestris - ( 3 6 p u re fo re St ty pes,
0 Pinus sylvestris - Mediterranean pines @B Pinus sylvestris - ( -
[0 Pinus sylvestris - Quercus ilex ssp. ilex @ Pinus syvestris - o 1 2 0 m Ixed fo re St
@ rinus sylvestris - Acer sp. @ Pinus sylvestris - ¢ .

Pinus sylvestris - Corylus avellana @B Pinus sylvestris -

www.ctfc.cat



Site quality

SITE QUALITY CHART
FOREST TYPE: SCOTCH PINE AT CENTRAL CATALONIA AND PYRENEAN AREA

ALTITUDE || MEAN ANNUAL SOIL DEPTH AND PHYSIOGRAPHY ASPECT QUALITY
m PRECIPITATION
(m) (mm/any) Deep soil (> 50 cm) on flat areas, mid / low N, E, Flat A
slope or upper slope with < 60%.
Former agricultural terraces B
Medium-depth soil (30-50 cm) on flat areas,
mid / low slope or upper slope with < 60%. . .
Deep soil (> 50 cm) on upper slope with > C
60% and ridges
Shallow soil (0-30 cm) or < 50 cm on upper c
slope with > 60% and ridges
Deep soil (> 50 cm) on flat areas, mid / low B
slope or upper slope with < 60%. Former
agricultural terraces C
Any other case C
Deep soil (> 50 cm) on flat areas, mid / low A
slope or upper slope with < 60%. Former
agricultural terraces B
Medium-depth soil (30-50 cm) on flat areas, .
mid / low slope or upper slope with < 60%.
Deep soil (> 50 cm) on upper slope with > B
60% and ridges
Shallow soil (0-30 cm) or < 50 cm on upper C
slope with > 60% and ridges
900-1650 - -
Deep soil (> 50 cm) on flat areas, mid / low B
slope or upper slope with < 60%. Former
agricultural terraces C




Forest types: integration of everything in

Stand tipification

FOREST TYPES

Species composition Site Quality Forest Type

Pinus sylvestris pure stand A (high) Ps_A

Pinus sylvestris - Pinus nigra P. sylvestris B (medium)
mixed stand P. nigra C (low)

Ps-Pn_B-C

Forest type A: FMGAL, FMGA2, FMGA3, MFGAA4, ....
Forest type B: FMGB1, FMGB2, FMGB3, MFGBA4, ....

Approach, to adapt forest management at stand level .

Forest Planning

e
4

) N\ ‘\‘ 4
1o Ps-Pn_B-C
3 h ‘\~ x\ T"‘:’r;\i

e
conagres

Forest planning map



Actual tools for forest managers and forest
owners to support their decisions

- FMG for pure and
mixed forests




. FMG for main forest specie in Catalonia (ORGEST)

CE
FEIRE

FMG for 10 species and their forest types (wide ran  ge of options ......)

85 models for pure stands (even and uneven aged forests) = f

(site quality, vulnerability of stand to ‘Iazrg@ forest fires, mair
objectives)

— 54 models, from the previous 85 mo
prevention, through creating and keeping fort S with low
vulnerability to generate crow flr@ ; L Lﬁﬁ < rest strt ctures
resistant to forest fires) e ‘ '

-
”mﬁﬁ%ﬁ%
- -

— 9 models are exclusively to red
secondary level the objective of

e

.
.

— 197 models for mixed forest stands  (r | |
stands) = f (natural dynamics)

.
.

o
=
.
-
.
.
.

.

.
.

Quantitative models, including the most typical silv icultural

variables, description of treatments and codes of good practices
VWV VY




Actual tools for forest managers and forest
owners to support their decisions

- Tool for assessing
vulnerability of forest
stands to generate crown
fires




_—~ Integration of fire risk: promoting forest structur es

< Ao Fesistant to crown fires that facilitate fire fight Ing

POURES AL T UATALEUNTA

To increase resistant of forest to LFF , we suggest following principles:

1) Treatments to reduce forest fuel should be in strategic areas facing the
prevention and suppression of forest fires at the mountain scale.

2) Treatments should cause changes in forest structure  and
influence fire behaviour in the desired way.

3) Treatments should take into account the natural dynamics and based in
adaptive management.

4) Minimal intervention treatments, low cost and its effect should last a
maximum time.

What are the target forest structures?



art

DISTANCE BETWEEN DISTANCE BETWEEN AERIAL SURFACE CROWN
FUEL FUEL SURFACE AND LADDER AND AERIAL FUEL FUEL FIRE
COVER (%) HEIGHT (m) LADDER OR AERIAL FUEL (m) COVER (%) COVER (%) HAZARD
FUEL (m)

>30% B1
Average distance <30% C1

between surface and
ladder fuels is > 3,5

:

Average distance <30% C3
Elevated: > between surface and
70 % ladder fuels is > 4,5 30-70 % C4

m

Average distance
between ladder and
aerial fuelsis <5 m

Average distance
between surface and

ladder fuels is < 4,5
m

Average distance
between ladder and
aerial fuelsis>5m |




Example for Pinus halepensis
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hazard chart for Pinus halepensis
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Definition of treatments

FORDS AL DE CATR] L NYA

ReE oron TR MODEL Ps15
Estructures A1, B3 i B5 ESTRUCTURA INICIT

* |Information about the types of forest structures
(A, B or C) serves us to:

1) Identify stand crown fire hazard

2) To orientate forest management to create fire
resistant structures that facilitate fire extinction

tasks

3) Provide managers with numerical data to help in
fuel management decision making processes

El fet de poder diferenciar un estrat de vegetacio entre el matollar inferior a 1,32 m i Uinici de les
capcades del dosser dominant implica que aquests boscos sén més o menys adults i amb certa alcada,
sobretot pel que fa al dosser de pins, que es troba ben desenvolupat.



plication Silvicultural guidelines
and treatments to reduce forest stand
vulnerability to crown fires

Basin of Rialb river (Prepirenees)

.‘ R ?“L..‘ ; : #k . \,'
Strategic points of
Management:

- Create resistant forest
structures to crown fires

that can alter forest fire
propagation, and facilitate

- Create forest structures
i extinction tasks
5




e Forest type

e Forest stand structure
(variables N, G, Dm,
Do, Hm, Ho)

e Crown fire hazard €

classification

6,95 ha RODAL 1
Orientacid: Est Altitud: 450-530 m Pendent: 50%

Bosc de pinassa de l'ambit prepirinenc i central (PnPRE).

cc: 60% N: 600-800 peus/ha AB: 15-18 m?/ha Ho: 12-13 m
Descripcio:

Massa pura de Pinus nigra Arn. acompanyat per quercines, principalment Quercus
pubescens Willd. Els peus de roure es distribueixen individualment i arriben a formar
part de Uestrat superior. Hi ha preséncia de peus aillats d’auro.

Estructura irregularitzada amb preséncia de tres cohorts. Massa oberta i

descapitalitzada, s’observen soques velles. Hi ha abundancia d’arbres dominats, petits
no vitals, i presencia d’arbres tombats.

Els pins formen |'estrat dominant entre el qual apareixen roures que conformen
Uestrat de combustible d’escala, juntament amb els boixos de major alcada.

El sotabosc és mitjanament abundant, format principalment per boix amb peus grans,
amb preséncia de garric i cadec. L’estrat herbaci cobreix gairebé tota la superficie,
format principalment per fenas.

Padracncitat haiva narA amh nracancia A’ aflaramante rarncnc
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RECOBRIMENT
DEL
COMBUSTIBLE DE
SUPERFICIE (%)

>

e
e
CENTRE THOROLO0IC
FORES DAL PR UATALUN YA
RECOBRIMENT DISTANCIA ENTRE EL COMBUSTIBLE DISTANCIA ENTRE EL FRACCIO DE
DEL DE SUPERFICIE O D’ESCALA | L'AERI COMBUSTIBLE DE SUPERFICIE | CABUDA COBERTA
COMBUSTIBLE {m) D’ESCALA (m) DEL COMBUSTIBLE
D’ESCALA (%) AERI (%)
La distancia mitjana entre el —
combustible de superficie i * 50-70%

d’escala és <3 m

— s0x f—

La distancia mitjana entre el
combustible d’escala i 'aeri és < 5 m

4’( 30-50 %

— e

—

>30%

La distancia mitjana entre el
combustible de superficie i

Abundant: > 70 % }7 d’escala és >3 m

>

» <30%

— oo

4’( 30-70 % |

<0
T —

" >70% |

La distancia mitjana entre el
combustible d’escala i l'aeri és > 5 m

LT

* 30-70 %

La distancia mitjana entre el —

T I —

<40 %

— s60% [

e combustible de super¥1c1e1 A

VULNERABILITAT

AL FOC DE
CAPCADES

A1
A2
B1
B2
B3
c
B4
c2
B5
c3

C4

A3
Bé
A4

fre el
combustible d’escala i 'aeri és < 5 m

d’escala és <3 m
30-50 %

> 50 %

La distancia mitjana entre el

combustible de superficie i

Mitjanament d’escala és >3 m

abundant. - i

e
—

30-70 % 2 70%
<70%

—an ——

T

M oo |
o - . il 70 % |
L, La distancia mitjana entre el
combustible d’escala i l’aeri és > 5m —
* 30-70 %

|

B7
B8

B9
CH

B10
Ccé6

B11
c7

Cc8

AD
B12



CENTRE
FURES PAL T DESCARTATUNYA

Inicial forest structures

RCE <25%

B13
Fcc 50-70%
Ds-a <4 m
RCS >30%

f

.....--.:-":'7 Definition of final forest structures

Final forest structures (goal)

RCE <25%

C10

RCE 25-70%

B7
Fcc 50-70%
De-a <b m
Ds-e <3 m
RCS <60%

B6
Fcc >70%
De-a <b m
Ds-e <3 m
RCS <40%

Fcc 50-70%

Ds-a <4 m

RCS <30%

c9

Fcc >70%

Ds-a <4 m
RCS <30%
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{\;;:ﬁmgj%tions for Pre fuel treatment and post fuel
~ treatment scenarios (Nexus): Crown fire hazard
simulation

lyea surfacefrowfactive

Post surfacefcrown |active

Jactive

0 5 10 15 20 25
Wind (km/h)

Pre

Fuel treatments were effective in reducing
vulnerability of the stand to crown fire wh
are in under 20 km/h.



ools for practical
diagnosis
of forest stands

FMG for most
important forest
types in Catalonia,

Forest Management

Guidelines
+

Code of good practices

covering the 84%
of forest surface
(pure and mixed
forests):

11 books published

http://ags.ctfc.cat/?p=649

GESTION ADAPTATIVA |~

AL CAMBIO GLOBAL
EN MASAS DE
QUERCUS

MEDITERRANEOS

Publication about Adaptive Forest

Management

“Adaptive forest management to global
change in Mediterranean Quercus”

(Vericat, Piqué and Serrada,

http://ags.ctfc.cat/?p=
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