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OBIJECTIVES and ACTIVITIES

Develop a Decision Support System (DSS) for forest
managers

N
Demonstrate the DSS tool at both catchment and sub-

catchemnt level in Germany, Portugal and Spain

©

~

Develop a complete monitoring system, including LCA of
the forest management approach, demonstrate the
positive environmental and socio-economic impact of
the project

©

Transfer and replicate management
approaches across Europe

©
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Forest management always affects
the provision of ecosystem services

Forest management usually focused
on one main goal

Why just 1 ES goal?
What happens with the rest of ES?

Need for optimization

Future Ecosystem Service provision in
Maediterranean Pine Forests
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Quantification of Ecosystem Services provisioning

Multi-objective Forest Management

Design forest management schemes that optimize the
provision of more than one ES at the same time

Multiple Goals

e Biomass production (pulp, timber, firewood, pellets..)
* Water management

* Fire risk

e Carbon sequestration

* Climate resilience

* Biodiversity (y)

e Other
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PROCESS BASED MODELS IN CAFE

Software to calculate DSS C.A.F.E.

Area, Slope,
n_Stand SIMULATION MODELLING OPTIMIZATION

water, C and/or N e e R ——

CONSTRAINTS

ecosystem or biome -
] Maximize ¢ g, = MAX (Metrics)
dynamics

Minimize F, = MIN (Metrics)

Quantify  ¢.F, = INFO (Metrics)

How much
How

Thinning - When
~ Where
New iteration Evaluation
Change Thinning

Pareto Front

Physically-based

The models quantify
the variables related to
ES

Distribution Map




FOREST MANAGEMENT QUESTION

I How much? I Where? When? How?
0% Thinning FWU1&7
20% Thinning

FWU3 &5
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60% Thinning B Management zone | Year of management X Thinning




CAFE MAIN FEATURES

* Open source and free to
] @ Dss x | +

use € 5o (@amssn

 Quantification of ES in any A

forest, either protected or ——— Decision Support System "C.A.F.E."
productive

 Works in different climatic Visualization FE
regio ns Thinnings Maps RES"—IENT

FORESTS

* With current climate data
or future climate scenarios

e Designing of FM scheme at
any spatial scale (plot,

catchment)
User friendly web interface
* Forest managing and

planning at landscape scale



CAFE MAIN FEATURES

Water resources
planning and
management

Carbon sequestration
(Carbon farming
schemes)

Combines up to 5 ES at
the same time that can
also be sub-divided into
different processes.

The user chooses the
relevance of each ES

Always quantifies the
rest of ES even if they
are not chosen as
management goals

Metrics Description Unit Model

This is the sum of all the stands to which the carbon

Biomass difference t?etv_veep the d_ay before thinning and the

extraction c_iay after lthlnn|ng is applied, repeated as many Kg/m? All
times as interventions are carried out during the
simulation.

Carbon Soil and in-flight carbon stocks that are averaged Kg/m? Rhessys
over the simulation period. Biome
Calculated from the CO2 emitted by the soil, which Kg/m? Rhessys
is averaged over the simulation period. Biome
It is obtained by adding the annual totals for the
simulation period and dividing by the simulation mm All
years.
Calculated from the sum total of surface runoff and mm All
percolation over the entire simulation period.
Total sum of the flow through the streams during Hm? Al
the whole simulation period.
This is the average value of the KBDI (fire risk adimensional  Rhessvs
index) for the simulation period. Y
It is the sum of different structural values of the

. ... stand such as density, number of strata, diameters, adimensional Rhessys

ShedEsE dead wood on the ground and in flight in the stand.
This is the mean value of the annual average Rhessys

Resilience values of the ratio of water used by the plant to adimensional Biome

wood growth, compared to the baseline situation.

Metrics optimization



CAFE INPUTS AND OUTPUTS

DATA INPUTS NEEDED
Climate, soil, vegetation, terrain

OUTPUT SOLUTIONS

* List of optimum solutions answering
whatever combination of How much?,
Where?, When? And How?

e Quantification of goods and services
provisioning

* Quantitative comparison with the
baseline scenario

 Distribution map of the management
scheme (temporal and/or spatial)

ECO-HYDROLOGICAL SIMULATION (EHS)
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DISPLAY OF RESULTS

Delivers set of possible equally Solutions shown in a dynamic and
valid solutions interactive visualizer
Shows relationships between .

. The user manages according to
metrics . .

the weight or relevance given to

For each solution, the type of each of the objectives,
action needed is displayed
(intensity of thinning per stand, Filter and discard solutions

date of new action or on which
stands to act, etc.)

Resilience
Respiration SurfaceWater Percolation Surface_Moisture Deep_Moisture Operations Costs
0.0111 3,232.56 16.2026k 0.3355 0.3518

2020
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THINNING MAPS

If using distributed simulation model, the chosen solution can be displayed in a
thinning map

Map shows the stands with different thinning intensity
Time bar shows the timing of forest operations and the different

performances over time
Thinning Distribution Map by year

thinning_
0
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Real case studies where the DSS was already applied

* Semi-arid protective forest in Serra (East of Spain- Public Government)

e Sub-humid protective forest in Catalonia (NE of Spain - Public Government)
* Forest plantation in Basque Country (N of Spain - Private owners)

Upcoming case studies

 Catchment in Zambia (FAO)

e 5 Catchments in Catalonia (E of Spain - Catalan Water Agency)

* Forest management priorization of Valencian Region (Public Government)

What updates are we planning to release in the next months?
* Video tutorials
« Template cases of main forests and climates in EU

 Quantification of hydrological indicators that relate forest management with

river dynamics.



RESOURCES ON THE WEBSITE

Home Abouf~ DSSTool Resources Events News~ 53 ™= m = O

2

DSSTOOL

Download the software for forest
managers here.

Read the user guide:

DSS download Englhveson

Spanish version

User Manuals

DSS Tool Tutorial

Video Tutorials I o

@ CAFE Tutorial No. Lalntroductionfothe DSSiool
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Thank you!
Try CAFE
send us your feedback!
www.resilientforest.eu

@LIFE_RESILIENT
info@resilientforest.eu
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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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