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Study area 12-ha area of Serra da Estrela, Portugal



2006 2011

Plot 1 Pine plantation  project  Ą burnt  in 2017 in a forest  fire

Why ecological restoration?



Restoration strategy Removal of a spot of acacia trees
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Restoration strategy Removal of a spot of acacia trees
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Acacia height, Human figure for scale



PLOT 2

Marking rows with eucalyptus wood chips Restoration strategy

Å soil formation
Å organic matter accumulation
Å water infiltration improvement

3-metre spacing between rows
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Restoration strategy Watering system in Plot 1

u 240m deep borehole

v Water tank 98 m3

w Support building for agriculture tools and an electropump system
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xTotal installed length of underground irrigation pipeline: 1,469 m
(HDPE PN8 D63)
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Restoration strategy Underground irrigation pipeline network 

Site plan showing the pipe network and
irrigation outlet locations (red dots)

The circles shown by dashed white lines 
indicate the sprinkler coverage area

Irrigation outlets



Restoration strategy Irrigation outlet connection

ɛɾ ăũëŬŬ ĪōŬĎ 
coupling

ɛɾ brass female 
coupling

ɛɾbrass 
swivel elbow

ɛɾbrass 
valve key

ɛɾ ăũëŬŬ ĄōŵŦŁĮňĤ 
valve, plastic ap



Restoration strategy: impact of shading (12 PM)



Impact of pine canopy cover on surface temperature (12  PM)



Impact of oak canopy cover on surface temperature (12 PM)


