
P
os
te
d
on

A
u
th
or
ea

29
M
ay

20
20

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

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

.1
59
07
70
81
.1
44
83
35
8
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Estimating canopy gross primary production by combining phloem

stable isotopes with canopy and mesophyll conductances

Antoine Vernay1, Xianglin Tian2, Jinshu Chi1, Sune Linder3, Annikki Makela2, Ram
Oren4, Matthias Peichl1, Zsofia Stangl1, Pantana Tor-Ngern5, and John Marshall1

1Swedish University of Agricultural Sciences - Umea Campus
2University of Helsinki
3Southern Swedish Forest Research Centre,Swedish University of Agricultural Sciences
(SLU), PO Box 49, SE-23053
4Duke University
5Chulalongkorn University

May 29, 2020

Abstract

Gross primary production (GPP) is a key component of the forest carbon cycle. However, our knowledge of GPP at the

stand scale remains uncertain because estimates derived from eddy covariance (EC) rely on semi-empirical modeling and the

assumptions of the EC technique are sometimes not fully met. We propose using the sap flux/isotope method as an alternative

way to estimate canopy GPP, termed GPPiso/SF, at the stand scale and at daily resolution. It is based on canopy conductance

inferred from sap flux and intrinsic water-use efficiency estimated from the stable carbon isotope composition of phloem

contents. The GPPiso/SF estimate was further corrected for seasonal variations in photosynthetic capacity and mesophyll

conductance. We compared our estimate of GPPiso/SF to the GPP derived from PRELES, a model parameterised with EC

data. The comparisons were performed in a highly instrumented, boreal Scots pine forest in northern Sweden, including a

nitrogen fertilised and a reference plot. The resulting annual and daily GPPiso/SF estimates agreed well with PRELES, in the

fertilised plot and the reference plot. We discuss the GPPiso/SF method as an alternative which can be widely applied without

terrain restrictions, where the assumptions of EC are not met.
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