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Adapting forests to climate change: methods, tools, and projects
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Lorenzo-Lacruz et al. (2012). Recent trends in Iberian streamflows
(1945-2005)

Management of low-productive forests, the challenge of including forest non-marketed services
Forest expansion reduces river’s streamflow

Filoso et al. (2017). Impacts of forest 
restoration on water yield A systematic 
review
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Hydrology-based silvilculture: increasing water availability at the stand scale

“Exploring” how diminishing ET could improve blue/green ratio
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Management of low-productive forests, the challenge of including forest non-marketed services
Ecohydrology-based silvilculture: optimizing the management of low-productive forests 

at the catchment scale

Water resources
Resilient against climate change
Fire risk
Biomass production

Are the results at the stand scale
extrapolable to the management scale??



Methods

First approach:

 “Barranc del Carraixet” watershed
• 20 km away from Valencia city.
• Carraixet’s catchment, 311.2 km2, where 47 % corresponds to 

Public Forest (Natural Park) Sierra Calderona.
• Climate: Mediterranean irregular rainfall and intense summer 

droughts (T: 17 ºC and P: 466 mm).
• Soils: shallow (10-40cm), sandy-silty-loam texture, basic pH (7.7-

8.2), high CO3Ca(26-38 %). Parent rock is karstified.
• Vegetation: Typical Mediterranean bush and natural P. halepensis.
• High lightning frequency.

• Experimental plots: managed vs. unmanaged

242 ha of post-fire Aleppo pine 

regeneration.
ET values (Landsat 8) 

significantly higher.



Methods

First approach:

TETIS-VEG
model

Cal. & Val: 
Discharge

FARSITE
software KDB index

Water yield increase

Water 
contribution 

(hm3)

Fire propagation 
(ha)

Fire risk

Wildfire decrease
Biomass

production

Forest 
inventory 

Biomass (Mg)

Multi-purpose forest management

O
BJECTIVES

M
ETHO

DO
LO

GY
O

U
TCO

M
ES

Evaluation: 
Field data

Landsat soil temp.



Forest management did not significant increase water resources, especially for dry years

Results

Effects of forest management on Water availability



Results

Effects of forest management on fire risk

Forest management reduces 27 % fire risk changing its category.

Forest management reduces 26 % of the total burned area.



MVW: Water marginal value (€/m3).
W: Water (m3).
Pf: Fire probabilitity.
BV: Biomass value (€/T).
TB: Biomass (T).
FEC: Costes de extinción (€/ha).
BrA: Burned area (ha).
RC: Restoration costs (€/ha).
MC: Management costs(€/ha).

3 different climatic scenarios 3 years-long each

Effects of forest management based on multi-criteria

Results
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Effects of forest management based on multi-criteria



• Upper catchment areas plays an important role in provisioning water.

• Forest management increments water quantity, but not enough to compensate

economic costs.

• Forest management greatly reduces fire risks and fire propagation.

• Combing water + biomass + fire is key to get profitable forest management and

then attractive for stakeholders.

• Restoration costs are the most important in the economic balance, followed by

those related to biomass and water yield.

Conclusions


	Número de diapositiva 1
	The vicious circle
	Forest expansion reduces river’s streamflow
	Hydrology-based silvilculture: increasing water availability at the stand scale
	Número de diapositiva 5
	Ecohydrology-based silvilculture: optimizing the management of low-productive forests at the catchment scale
	Número de diapositiva 7
	Número de diapositiva 8
	Número de diapositiva 9
	Número de diapositiva 10
	Número de diapositiva 11
	Número de diapositiva 12
	Número de diapositiva 13

