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Temperature & distribution
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Temperature and especially frost are key limiting factors



Frost damages in trees : two main compartments
Living cells
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Frost damages in trees : two main compartments
Living cells
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Frost damages in trees : two main compartments
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Potential altitudinal limit observed in France (m a.s.l.) (Charrier et al., 2013)



The future of mountain forests :
a multidisciplinary approach of risk assessment
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The future of mountain forests :
a multidisciplinary approach of risk assessment
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Bringing processes into vulnerability models
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Extreme stress at the treeline: winter drought
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Extreme stress at the treeline: winter drought

Daytime shrinkage

(E)

Nighttime
shrinkage (V

ice)

Nighttime AEs:

apor
o

)
g/ 3 &

Pressure Dfeficit (Pa

2

—

M

Freezing-cavitatioNi
= bubbles formation E

.5 Q
Daytime AEs: c
Embolism ——
development due to
transpiration 12
\

stem

Time (dd/mm,
Charrier et

18/03
12:00

h)
al., Plant Physiology 2017

<)

én
lemperatui

® L
=

=2}

N A
Ultrasonic activity (UE-s™)

0

12:00



What about resilience following damages?
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