Climate change-associated declines in tree
longevity are related to decreasing, not

Increasing, growth
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Global evidence of increased tree mortality
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Interdependent mechanisms
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Mortality probability per 5-year
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Amazon tropical old-growth forest
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Negative association between
longevity and growth

* Among species
* Greater investment in growth than defense, thus more
vulnerable to stresses

* With species across spatial environmental gradients

e Reaching large sizes sooner, more vulnerable to
hydraulic failure and/or insect outbreaks



Growth ratio between
dying and surviving trees

But temporally for same species
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Reduced tree longevity

e Tested by individual tree data
* Longevity driven mortality, not competition
* Detailed tree age



Our testable hypotheses

1. The probability of ageing driven tree mortality
increases with climate change

2. Increases in mortality probability are associated
with increasing growth prior to death
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Plot and tree selection

1. Accurately determined stand age,
time since fire (years)

2. Age of stands > 100 years old

3. Dominant trees, 200 largest trees
per ha

Assumption

Age of dominant tree= stand age
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Mortality model

logit(pijk) = So + b1 - Yi + B2 - Ak
+ B3 ik X Ajk + Ba - 10g(L)jji + 7

Y, calendar year

A, tree age

L, census interval length
M, plot random effect
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Relative growth rate model

Ij—lk IBO Sljk +ﬂ1 Ij—1k +ﬂ2 ' Aij—lk +7Z-k +pik

S, tree status
Y, calendar year
A, tree age



Relative growth rate
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Mortality response to climate change drivers
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Summary

* Climate change (CO2, warming, and decreasing
water availability) increased mortality of dominant
trees in old stands, reducing tree longevity

* Increased tree growth is not a driver of reduced
longevity. Instead, reduced longevity is likely
caused by long-term climate change induced stress
onh growth



