Effects of global change in forests ecosystems
variate with forest type and climatic region.
However, in most cases, global change is decreasing
forest resilience against disturbances (fires, diseases,
droughts...), at the same time that negatively affects
both environmental and socioeconomic conditions of
rural areas.

Forest management could be conceived as a strategy
to adapt forests ecosystem to global change. When
managing a forest, besides enhancing the productive
functions, it may also contribute to reduce fire risk,
Increase ecosystem resilience, increase water yield,
improve tree growth and vigor, landscape value, etc.

This approach could be easily applied into productive
areas, where the marketable forest products
might result profitable enough to cope with the
management costs, and the rests of the benefits can
just be considered as additional. On the contrary, low
productive areas, such as semi-arid forests, face an
extra difficulty as its marketable forests products are
far from coping with the management costs, and the
rest of the benefits are not usually considered nor
quantified.

To face this problem, the LIFE RESILIENT FORESTS
project has, as main objective, the development of a
Decision Support System (DSS) tool that optimizes
the forest management strategy according to the

basin hydro-ecological, social and economical needs.

The aim of the study is to develop a 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 an-
swers needed for the environmental and socioeco-
nomic challenges that will arise in rural areas, provid-
Ing a wide range of environmental, social and economic
benefits, such as the biomass management and ex-
ploitation.
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As a first approach, the pilot case of the semi-arid Mediterranean catchment, Carraixet (E of Spain), is presented here. Carraixet
basin is a water scarce environment of 84,492 ha, whose upper part (11,907 ha) corresponds to a mountainous area with 64 % of
its territory within the Natural Park La Sierra Calderona. The catchment includes 15 populations, 6 (35 932 inhabitants) of which
are located within the mountainous area, and whose main water source (drinking water and | - ros ~-
agricultural irrigation) is the groundwater. Sierra Calderona has historically suffered wild fires as |
lightning is highly frequent here (one of the most frequent zones in Spain), and agricultural field
burning practices are very common in its rural areas.

The effects of forest management of typical Aleppo pine post-fire regeneration stands are anal-
ysed in terms of water yield (TETIS-VEG hydrological model), fire risk (KDBY index and FARSITE & do e
model) and biomass production, at catchment scale. TETIS-VEG model is calibrated and eval- veseeinins unmanages oretnsce e pare etz sera i

uated by using both, field measurements (soil moisture and transpiration) and satellite informa- £ E S
tion (soil temperature from Landsat 8 OLI/TIRS Data). In order to analyse the profitability of the
management strategy, a simple economic estimation is carried out by means of comparing the

Benefit/Cost ratio (BC) of the managed and unmanaged scenarios as follows:
MVW-W-(1 — P;) + MVW-W;-P; + BV-TB-(1 — P;) + BV-TB-P;
Pr-FEC-BrA + P-RC-BrA + MC

where MVW is the Marginal Value of Water (€/m?@)Wf and W are the water contribution (m?) with FEEEEE

and without wildfire, respectively, Pf is the probability of a wildfire occurrence, BV is the Biomagg ‘" maea brestnsse e e serscaeon:
Value (€/Mg), TB is the Total extracted Biomass (Mq), BrA is the Burned Area (ha). FEC are the Fire Extinction Costs (€/ha), MC are the
Management Costs (€/ha), and RC are the restoration costs after a wild fire (€/ha).

BC =

Black line indicates the lower limit of the mountainous area.

x indicates the location of the soil temperature points used in
the model validation.

Blue line is the river network.

A represents the field experimental plots.
¢ indicates the populations that exclusively use groundwater.

* indicates the gauging station used during the calibration and
validation of the model.

Dotted polygons represent the Aleppo pine post-fire regener-
ation stands.

The field experimental plot in the Carraixet catchment

Theresults showed a slight effect of forest management on water budgetincrease | water year | Gr(mm) | Demand (hm?) é;’;t]l;"l“?g“/ﬁfll;”ﬁl N?fﬁ;l;‘-‘l‘e(ﬁillllﬁ The economic quantification showed the managed

(average increase of 0.27 + 0.29 mm/yr), although it only increases under yearly [z I 3 B 1 R 7R Y T scenario as profitable, just considering the water con-

precipitation values above 345 mm, while at lower precipitation values the applied Zggg;gﬂl’g ;4; Zi h) h) 8863-8 —%74)\ tribution.

forest management (Table 1). 2010-2011 T 55 0.7 ol (o] o > However, this efficiency in monetary terms is still low-
2011-2012 228 25 0.4 041 | W er than the current situation, where no management

The biomass production wass estimated in 4161.6 Mg of biomass, and a fire risk | oty | [ror - o O ey costs are considered.

and fire propagation decreased 27 + 17 % and 25.6 + 14.1%, respectively. Regarding | 20142015 348 2.6 1.0 10 | 276707 023

to the profitability of forest management, the BC ratio of both scenarios was always |20 72/0 | =2 " ol ot ] oo When fire propagationis included, the results are over-

above the unity when just considering water as benefit, although the UNManaged  1ae 1 e conbuon as deep percolaton of both seenarios managed and ammanaged durng fe 10w turned, and forest management becomes more effi-

scenario produced a higher ratio, as no management costs are expended. [ e S e e cient by avoiding fire extinction and restoration costs.
Scenario | G () | e These results reveal the difficulties of semi-arid for-

Contrarily, when wildfire was also included into the evaluation, the situation is o ——— oo 14 (154 124 [05d 114 1154 124 ests to be managed.

overturned for wildfires equal or higher than 1.5 day duration (> 500 ha), where | ! 20 23| LT 0T 03] 021 13| 12 047 0.2

the forest management is shown as the most convenient alternative (Table 2). 216 In other words, this optimal management should be
’ o e Bt Bl Mt el Bl el approached from a multi-purpose perspective that

Water contribution as deep percolation of both scenarios, managed and un- ; L ol 16l ocl 0nlotl 1ol 0nl 0wl oo maximizes all the potentials profitability of the for-

managed, during the 10 water years. Net increasing is the difference between 1 est ecosystem services, which individually cannot be

unmanaged and managed deep percolation. fre duraion of 05,7, 13 nd 2 coys. dicates sgniioan difrences (e 0.05) between Managed and Unansged. enough efficient from an economical point of view.
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