
P
os
te
d
on

A
u
th
or
ea

4
F
eb

20
20

—
C
C

B
Y

4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
58
08
3
0
39
.9
75
73
18
8
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

Quantifying climate-productivity relationships: a modelling

approach in Nothofagus forests

Christian Salas1,1

1Universidad Mayor

May 5, 2020

Abstract

Unique combinations of geographic and environmental conditions make quantifying the importance of factors that influence

forest productivity difficult. We aimed to model the height growth of dominant Nothofagus alpina trees in Chile, as a proxy

for forest productivity, by building a dynamic model that consider topography, habitat type, and climate conditions. We

used growth data of 169 dominant trees sampled throughout south-central Chile (36-41 S). After accounting for the interaction

between aspect, slope, and elevation, as well as the effect of habitat type, we found that the precipitation in the driest month and

annual mean temperature are the most critical climatic drivers of forest productivity. We predict a reduction of approximately

1m in the maximum height of dominant trees given the course of future climate conditions. Our research demonstrates a

consequence of climate change in N. alpina-dominated forests: a reduction of tree height growth rates, suggesting a decrease in

carbon sequestration too.
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