LIFE
AESILIENT
FORESTS

Coupling water, fire and climate resilience with biomass production in
Forestry to adapt watersheds to climate change

Resilient Mediterranean Forests: improving Prepared by: Dr. Maria Gonzdlez-Sanchis, Dr. Antonio del
ecosystem services and sustainable management Campo and Javier Pérez Romero.
March 22" 2023 macgonsa@gmail.com; ancamga@upv.es; javier.rieju@gmail.com

S UNIVERSITAT
g POLITECNICA Re-ForeST
LEN&"’ DE V/.\LENCIA rrrrr group in forest science and technology

from forestry to adapt watersheds to climate change is co-funded by the LIFE Programme of the European

- The project LIFE RESILIENT FORESTS — Coupling water, fire and climate resilience with biomass production
Union under contract number LIFE 17 CCA/ES/000063.


mailto:macgonsa@gmail.com
mailto:ancamga@upv.es

Contents

1.

LIFE
AESILIENT
FORESTS

How did we started?
The project

What have we done?
Lessons learned

What now?

The project LIFE RESILIENT FORESTS — Coupling water, fire and climate resilience with biomass production
from forestry to adapt watersheds to climate change is co-funded by the LIFE Programme of the European
Union under contract number LIFE 17 CCA/ES/000063.



1.- How did we started?

ReForest research group of UPV + Serra’s village

Eco-hydrological FOREST MANAGEMENT FOREST MANAGEMENT for biomass
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Semi-arid environment




ECO-HYDROLOLIC FM

Forest Management (FM):

 Soil protection (HFR)

Production (boimass, wood, etc)

Wildfire prevention

Adaptative FM to cope with CC

WATER provisioning

éWhat do they all have in common?

Photosynthesis
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ECO-HYDROLOLIC FM

WATER:

* As potential goal. Quantificaiton:
* Directly: water production.

* Indirect: key element in many processes: transpiration, decay, fire,
etc.

* FM is therefore based on eco-hydrological
processes (infiltration, transpiration, soil moisture,
etc) in a direct way (goal) and indirect (design).
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Biomass production by Water provisioning (quality
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Without impairing soil props. and nutrient cycles
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ECO-HYDROLOLIC FM

WATER:

* Besides, it keeps being a common element when
changing spatial scale.
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ECO-HYDROLOLIC FM

Example

&

* Tree density and mortality by severe drougths (2014)

T. Klein et al. /Forest Ecolog)
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ECO-HYDROLOLIC FM

Another example

e Water provisioning silviculture
* According to biophysical forest structure

T. Klein et al. /Forest Ecology anc
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ECO-HYDROLOLIC FM

Another ex.

* Fire:
* Vegetation hydration,

* Available fuel and

*  Fire behaviour
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Dehydrated system

RH=5715%

Leaves = 0.21 mm

£\

Qig = 593.53 Kj/kg

i Fb=1.35m

IRRIGATION l

Hydrated system

RH=7435%

210 mm
BT 0 8\ M= 13%
Litter-Duff = e ©
52mm Nl

Surface soil = 4.90 mm
Deep soil = 10.10 mm
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Field Measurements (plot scale)

Precipitation and Throughfall

Gutters and tipping-bucket

Stemflow

Stem collar and tipping-bucket

Transpiration

Sap flow technique

Run-ff

Trenches and water
counters

Soil moisture

g

FDR probes (capacitive)
Cosmic Ray probe

Meteo

Met. station

Groundwater

Piezometer and
water level sensor
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FOREST-WATER AND SILVICULTURE

OBSERVATORIES: Demonstrative sites
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Upscaling
via process-based
models
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Spaceborne
Remote Sensing

Hydrological
Monitoring
(e.g. runoff, load)

Meteorological
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Hydrological
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Meteorological
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,| Groundbased
Remote Sensing

Geophysical
Methods
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Measurements

Sensor Networks

Single Sensors

Laboratory
Methods

Process based models



Serra’s approach:

Forest, gardening and agriculture residues

4

Biomass

Pellets ‘ » : Cost-efficient?
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Energy to heat public buildings
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2.- The project

Main objective:

“the demonstration of a forest
management approach at the
watershed scale that improves the
resilience of forests to climate change,
enhancing the basin resilience to
wildfire and other climate-induced
disturbances, such as water scarcity and
environmental degradation. At the same
time, it tries to take advantage of the
answers needed for the environmental
and socioeconomic challenges that will
arise in rural areas, providing a wide
range of environmental, social and
economic benefits.”

Specific objectives:

1.
2.

To develop a DSS.

To demonstrate the DSS at two
different levels: sub-catchment and
catchment at the 3 countries.

To develop a complete monitoring of
the Project impacts, including LCA.
To develop and validate a specific
transfer and replication strategy.

To develop networking activities.

To carry out wide dissemination.



2.- The project
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INFORMACION DE PARTIDA

3.- What have we done? oo | |

Superficie de gestion: ha
Biomasa a extraer: T.m.v.
Distancia entre el monte y la Planta de aprovechamiento: kilometros
i D eve I O p m e n t Of: Distancia entre el monte y la base de la brigada: kilometros
* CAFE DSS tOOI PRODUCTOS A OBTENER
* A complete top-down methodology for forest management | tate : rm sz
° LCA easy to use tOOI | Pellet: 0 |T.m. b 10%
. . EMISIONES DE CO2
hd GEE tOOI (ECHYZONE) tO Zone When plannlng an afforestatlon | Aprovechamientoselvicola:‘ 0.00 |T.m.002
| Produccion de pellet: 0.00 |Tm. co2

| TOTAL] 0.00 |Tm. co2
Ajuntament de Ll
Serra

ECHYZON (Eco-Hydrologic Zoning for Precision Management)

*  Working closely with stakeholders to develop and improve the “products”
* Applied the DSS tool in areas beyond the Project
* Implementing CAFE’s results
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< Pg;lg[r? Gestion forestal Eco-Hidrologica Cuantificar Servicios Ecosistémicos (SE) (Fl‘:‘aer::n;::gua,
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3.- What have we done?

* Development of:
e CAFE DSS tool

* A complete top-down methodology for forest management

e LCA easy to use tool

* GEE tool (ECHYZONE) to zone when planning an afforestation

*  Working closely with stakeholders to develop and improve the “products”
* Applied the DSS tool in areas beyond the Project

* Implementing CAFE’s results

| @ bss x|+

= C d @ localhost:5000

'@f”ﬁs[(m
< FORESTS
e Decision Support System "C.A.F.E."
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Simulation

Thinnings Maps

Gestion Forestal Eco-Hidrolégica (Enfoque Multifuncional CAFE)
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ECHYZON (Eco-Hydrologic Zoning for Precision Management)

von Admin | Mrz 15, 2023 | Unkategorisiert | 0 Kommentare

Parcelas Experimentales
Gestidn forestal Eco-Hidrologica Cuantificar Servicios Ecosistémicos (SE)

Modelos de simulacién

Enfoque CAFE

(Carbono, Agua,

Fuego, Eco-
resiliencia)

Vocacion CAFE del

territorio

Mapa de Potencialidad

Determinar
objetivo de gestion
CAFE

Obtener zonas
preferenciales

de
actuacion.

| Tipo de Gestion: | ‘
Superficie de gestion: ha
Biomasa a extraer: T.m.v.
Clase diametrica media: cm
Distancia entre el monte y la Planta de aprovechamiento: kilometros
Distancia entre el monte y la base de la brigada: kilometros
Procedencia de la energia eléctrica de la Planta:

PRODUCTOS A OBTENER
| Astilla] 0 |T.m. b, 30%
| Pellet: 0 |T.m. b 10%
EMISIONES DE CO2

| Aprovechamiento selvicola:‘ 0.00 |T.m. Cco2

| Produccion de pellet: 0.00 |Tm. co2

| TOTAL] 0.00 |Tm. co2
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* Development of:

CAFE DSS tool
A complete top-down methodology for forest management
LCA easy to use tool
GEE tool (ECHYZONE) to zone when planning an afforestation

3.- What have we done?

*  Working closely with stakeholders to develop and improve the “products”

* Applied the DSS tool in areas beyond the Project

* Implementing CAFE’s results

| @ bss

= C d @ localhost:5000
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Superficie de gestion: ha

Biomasa a extraer: T.m.v.

Clase diametrica media: cm

Distancia entre el monte y la Planta de aprovechamiento: kilometros

Distancia entre el monte y la base de la brigada: kilometros
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INFORMACION DE PARTIDA

3.- What have we done? oo | |

Superficie de gestion: ha
Biomasa a extraer: Tm.v.
Distancia entre el monte y la Planta de aprovechamiento: kilometros
L4 Development Of: Distancia entre el monte y la base de la brigada: kilometros
* CAFE DSS tOOI PRODUCTOS A OBTENER
* A complete top-down methodology for forest management | LI ‘ o
° LCA easy to use tOOI | Pellet: 0 |T.m. b 10%
. . EMISIONES DE CO2
hd GEE tOOI (ECHYZONE) tO Zone When plannlng an afforestatlon | Aprovechamientoselvicola:‘ 0.00 |T.m.002
| Produccion de pellet: 0.00 |Tm. co2
. . . “ ” | TOTAL] 0.00 |Tm. co2
*  Working closely with stakeholders to develop and improve the “products
* Applied the DSS tool in areas beyond the Project Serra @“E&s.um
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4.- Lessons learned

The relevance of ES quantification: for most stakeholders it is too soon to go to optimization and
they rather starting with quantification.

We need to do an extra effort in showing the benefits of forest management, in a broad sense.

We need to work on the message: forest management is much more than “cutting”.

The “academic map” and the “reality map” never match...

Working with stakeholders is always a two ways road.

Forest management is the main way to help forest and the society to face climate change, mainly in

Mediterranean forests.




5.- What now?

Using, training and assessing with the DSS tool. We’ll keep you posted!

Keeping on collecting feedback.

Improving the DSS tool.

Keeping with spreading the word: “forest management is the main way to help forest and the

society to face climate change”
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www.resilientforest.eu
@LIFE_RESILIENT
info@resilientforest.eu

Thank you!
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The project LIFE RESILIENT FORESTS — Coupling water, fire and climate resilience with biomass production

- from forestry to adapt watersheds to climate change is co-funded by the LIFE Programme of the European
Union under contract number LIFE 17 CCA/ES/000063.
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